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NEWEST RESULT OF RESEARCH at General Electric is the industry's first 2-cycle, 13.8 kv 
magne-blast circuit breaker. Switchgear Development Laboratory personnel test new 2-cycle 
breaker (shown in test bay) under field conditions to better evaluate equipment improvements. 


How electric utilities 
benefit from 
General Electric’s 


new 2-cycle breaker 


From General Electric’s Medium Voltage 
Switchgear Department comes a new 
2-cycle, 13.8 kv magne-blast circuit 
breaker specifically designed for electric 
utility distribution applications. 

G-E 2-CYCLE BREAKER promises three 
immediate benefits to utility distribution 
planners: 


(1) reduced line burning 
(2) better protection against conduc- 
tor annealing 
(3) improved coordination with other 
distribution protective devices 
The 2-cycle, 13.8 kv breaker—along with 
a companion 2-cycle, 4.16 kv breaker— 
is the latest demonstration of General 
Electric’s leadership in this field. 
FOR COMPLETE DETAILS, contact your 
local General Electric Apparatus Sales 
Office. General Electric Company, 
Section 301-383, Schenectady 5, N. Y. 
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In This Week's Issue 


CURRENT EVENTS 


TVA vs Memphis: Rate Squabble Hurts Both 


The 28% hike on TVA’s interim power to Memphis brings 
charge that TVA distributors will be “virtual captives”....p 48 


Hydro Potential Big in “Forty-ninth State” 


No fewer than 100 power sites, most of them around Yu- 
kon, are waiting for the dreamed of economic boom 


GENERATION 


Schedule Preventive Plant Maintenance 


Continuous record system guides cycling of programs, 
helps measure performance efficiencies. . 


Should Plant be Indoor or Outdoor? 
H. C. Schweikart, Gilbert Associates, Inc 


Partisans wage debate on design choice. Decisions vary 
with the designer and conditions 


MEETINGS 


Highlights from AIEE Summer Session 


Lightning pre-strike current determines outage rate, West- 
inghouse Engineer tells Buffalo meeting 


SELLING 


Utilities Spur Medallion Home Building 


From Florida to California, the new electric home pro- 
gram gets boost from 180 utilities serving 80% of meters. .p 
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t cable installation costs 


the modern way... 


with Loxarmor — the modern 
armored cable whose strength and 
flexibility make it a cost-saving 
alternative to conduit-enclosed 
cable. Rubber-insulated Loxarmor 
with its interlocking S-shaped 
armor is ideal for either power or 
control circuits. 


Lower installation costs — Loxarmor 
eliminates conduit and related in- 
stallation costs such as making 
bends and using pull boxes... 
especially economical to use in 
cramped quarters. 


Easier to add or re-route circuits — 
Usually trained in trays or racks, 


Loxarmor cables are easily re-routed 
and are 100% salvageable. New 
cables are quickly added to existing 
trays. 


Use indoors or outdoors — Loxarmor 
can be used in wet or dry locations. 
Indoors or outdoors, Loxarmor 
cables are readily accessible for easy 
inspection and maintenance. 


Less space required — Multiple 
Loxarmor circuits require only a 
little more than half the space need- 
ed for equivalent conduit circuits. 


Loxarmor can be supplied over any 
standard Okonite insulation—rub- 


ber, varnished cambric or plastic— 
depending upon your installation 
conditions and voltage require- 
ments. It is available with galva- 
nized or stainless steel, aluminum 
or bronze armor. Either copper or 
aluminum conductors are of course 
available. 


For dimensional data on Okonex 
rubber insulation applied by the 
strip-insulating process write for 
Bulletin EW-1090. Complete 
splicing and terminating drawings 
and instructions for Loxarmor are 
also included. The Okonite Com- 
pany, Passaic, N. J. 
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An All-Electric Store 


We are in a fine position to hear about or 


read about the many new electrical devices 
that come on the market from day to day. 
But in many cases one never sees these appli- 
ances in the course of shopping. Right now 
we have to go to a considerable amount of 
trouble to locate a number of things. 

There are a number of electrical devices 
in the local hardware store, another group in 
the appliance store, and still others in depart- 
ment stores and lighting fixture stores. Obvi- 
ously the traffic in these respective retail 
establishments makes them excellent places 
for the display of electrical devices. But have 
we not reached the point where this field of 
activity will support a whole new chain store 
system of its own. 
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Would it not be wonderful to be able to 
look at all of the electrical equipment for 
the home and appliances in one place? We 
might get advice on the service switch 
the same time a major appliance is pur- 
chased; where wallmolding could be found 
to provide for the new lamps; and perhaps 
service for the appliance both installation 
and repair. 

The all-electric store might be a natural 
development as we go into the next decade 


of electrical living. Are there any bugs in this 
idea? 
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Look at your line truck equipment needs 
from this angle... 


Here’s a poles-eye view of a typical utility line truck show- 
ing the wide variety of construction and maintenance tools 
and safety equipment your linesmen need for most day-to- 
day jobs. But—without exception—each and every item 
shown can be ordered conveniently from your nearby 
Graybar office or warehouse...and in every case you get the 
type and quality needed to assure speed and efficiency on 
the job plus long years of satisfactory service. All are prod- 
ucts your linesmen know and respect—products that have 
been tried, tested and proven in the field by scores of com- 
panies just like your own. 

Remember, when you order “via Graybar”, you save the 


time and expense of multiple inquiries, for you can select, 
from this single source, the items best suited to your needs 
from among the products of over 200 of the nation’s lead- 
ing manufacturers. 

Graybar is thoroughly familiar with utility requirements. 
Further, your nearby Graybar Representative stands ready 
to help as a convenient source of information on everything 
needed for pole-line construction and maintenance. And 
should you be faced with an out-of-the-ordinary problem, 
call on the experience of a Graybar Outside Construction 
Specialist for a consultation. We'll welcome your inquiry! 

511 


CALL GRAYBAR FIRST FOR... 


GraybaR 
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ELECTRIC CO., INC. 
420 Lexington Ave., New York 17, N. Y- 
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An example of Allis-Chalimers 





leadership in transformers 















345,000 -Volt 
Autotransformers for 
Commonwealth 
Edison Company 


NE of two 180,000-kva transformers recently installed at the 

Goodings Grove substation is shown. These units will intercon- 
nect and permit the exchange of electric power between Common- 
wealth Edison and the American Electric Power Company (for- 
merly the American Gas and Electric Company). 


Features of these units of interest to engineers are: 
BIL is reduced two steps to 1050 kv. 


Units were subjected to both standard impulse tests and 
Allis-Chalmers switching surge test. 
This switching surge test stresses the units differently than either 


impulse or low frequency tests and scientifically determines the 
ability of insulation to withstand switching surges. 
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Design is corona-free to prevent insulation aging or damage 
due to corona. 


Weight — 480,000 pounds. 


These forced-oil-cooled units are rated 180,000 kva, 3 phase, 
high voltage 345 kv, low voltage 138 kv, tertiary voltage 12 kv. 
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For information on Allis-Chalmers transformers or test proce- 
dures, call your nearby A-C office or write Allis-Chalmers, Power 
Equipment Division, Milwaukee 1, Wisconsin. 
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Integral design cuts transformer Circular disc type coils are ideal 
size, weight; protects core and for resisting distortion stresses 
coil against mechanical shock in caused by heavy fault conditions. 


shipment and service. 
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ADVERTISEMENT 


An unusual polyvinyl chloride compound 


Polyvinyl chloride (PVC) compounds 
have been widely used in the wire and 
cable industry. These compounds have 
many useful properties and have found 
wide application as insulations and 
sheaths. These properties and applica- 
tions were discussed in Current Trends 
No. 4, entitled “Progress Report on 
Polyvinyl Chloride Insulations.” Like 
most materials, the conventional PVC 
compounds have limitations, and there 
are many applications where these 
weaknesses have prevented taking full 
advantage of the good features. This 
discussion is about a special PVC com- 
pound, which was designed and devel- 
oped in an effort to incorporate into a 
single compound as many desirable 
properties as possible. Known as Syn- 
thinol 901, this compound was devel- 
oped in the laboratories of the Rome 
Cable Corporation, Rome, New York. 
Today Synthinol 901 is being used as 
insulation and sheath for wires and 
cables in many applications where con- 
ditions of installation or use require 
properties not to be found in conven- 
tional PVC compounds. 
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CEFORMATION OF POLYVINYL CHLORIDE ON WIRE 


Graph shows heat deformation vs. tempera- 
ture, and compares Synthinol 901 with con- 
ventional Type TW compounds. Test run in 
accordance with Underwriters’ Laboratories 
standard procedure, except for temperature. 


Shortly after World War II, the 
Underwriters’ Laboratories established 
the need for a PVC insulated wire suit- 
able for wiring appliances where an 
operating temperature rating of 105 C 
was required. Rome Cable laboratory 
attacked the problem of developing a 
PVC compound to meet U/L require- 
ments. The laboratory was also given 
a list of desired additional properties 
for incorporation into this compound. 
This project assignment was completed 
in 1949, at which time Rome Cable 
introduced Synthinol 901. Since 1949 
this compound has provided the solu- 
tion to a rather impressive list of tough 
wiring problems. 

True, there are many 105 C PVC 
compounds available today; there are 
likewise compounds available which 
possess one or more of the individual 
properties on the list describing Syn- 
thinol 901. What is unusual is that here, 
for the first time, was a single PVC 
compound which possessed all of these 
superior properties and which also re- 
tained all of the properties found in 
conventional PVC materials. 

Rather than presenting data and 
charts, it is believed that the practical 
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value of this compound is better illus- 
trated by relating a few of the concrete 
results of eight years of continuous 
work with users who have had difficult 
problems. These case histories are all 
a matter of record. 


1. Oil refinery, industrial and 
chemical plant wiring. 


Plant and oil refinery engineers had 
long used Type TW for plant wiring. 
Results were good, but too often the 
heat deformation characteristics of con- 
ventional TW caused trouble in warm 
locations. Since one of the outstanding 
properties of Synthinol 901 was its 
superior resistance to deformation, this 
material was tried, and soon became 
widely used because of its much better 
record in service. During several years 
of experience Synthinol 901 proved to 
have chemical and solvent resistance 
so superior to conventional materials 
that it came into wide use where this 
resistance was needed. In these indus- 
trial applications, which are not under 
the jurisdiction of the National Elec- 
trical Code, the higher temperature 
ratings have made possible appreciably 
higher current carrying capacities, with 
consequent savings. 

In chemical plant wiring the cor- 
rosive action of chemicals and solvents 
has always been a tough problem. Al- 
though PVC has inherently better re- 
sistance to chemicals and solvents than 
many other materials, engineers de- 
sired further improvement. One user 
ran a series of long time tests with 
samples immersed in various solvents, 
acids, and alkalis. The results clearly 
showed that Synthinol 901 would give 
longer life than other PVC compounds, 
when exposed to these chemicals. 


2. Oil-filled transformers. 


Transformer engineers have long been 
searching for a cable construction to 
replace the varnished cambric-insulated 
cable used for high voltage and tap 
changer leads in oil-filled transformers. 
One transformer manufacturer, encour- 
aged by successful experience with 
Synthinol 901 in other applications, 
began a comprehensive study of this 
insulation in lieu of VC on these high 
voltage leads. In operation these leads 
are immersed in the transformer oil at 
elevated temperatures. This test pro- 
gram extended over several years, and 
included evaluation of almost every 
conceivable effect of Synthinol 901 on 
the life and performance of the trans- 
former. These engineers came up with 
the following reasons for standardizing 
on Synthinol 901 for this application: 


1. There was less sludge in the oil than 
when VC insulation was used. 

2. There was no harmful degradation 
of electrical properties of the oil. 


3. Conductors ran cooler when insulated 
with Synthinol 901, permitting a 7% 
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TRENDS 
No. 10 in a series of articles 


increase in current rating of the lead 
cables. 


4. The use of Synthinol 901 in lieu of 
VC afforded substantial dollar sav- 
ings. 


3. Coil Leads. 


Many manufacturers of small coils for 
use in electrical and electronic com- 
ponents had tried for years to use PVC 
insulated lead wires in their manufac- 
turing operations. These coils, with 
leads attached, are put through a var- 
nish or wax impregnation followed by a 
baking cycle. The baking cycles may 
be as long as 16 hours at temperatures 
as high as 105 C. In a great many of 
these cases PVC insulated lead wires 
had given trouble due to shrinkage, 
cracking, and stiffening during the im- 
pregnation and subsequent baking. 
Here is an application where Synthinol 
901 has been doing an almost faultless 
job. After nearly eight years of wide 
usage, there has been no case of shrink- 
age, cracking, or stiffening of insulation 
reported where Synthinol 901 has been 
used in this application. 


4. Panelboard wiring. 
For many years panelboards and 
switchboards have been wired with 
Type TA wire. This wire has a layer 
of asbestos over a primary insulation 
of PVC. The asbestos has been used 
as a protection against the heat defor- 
mation which was known to occur at 
sharp bends and points where wiring 
was held under clamps. Transformer 
and machine tool manufacturers have 
found that the superior resistance of 
Synthinol 901 makes the asbestos cover- 
ing unnecessary. In this application, 
for additional safety, the insulation 
thickness is normally 144” heavier than 
standard. These manufacturers have 
found Synthinol 901 to be an economi- 
cal solution to their particular needs. 
These case histories are only a few 
of the applications where this unusual 
compound has served well. Synthinol 
901 has been proven by test and actual 
use to be superior to conventional PVC 
compounds in the following ways: 


1. Suitable for continuous operation at 
higher temperatures. 

2. More stable under severe heat cy- 
cling. 

3. Suitable for continuous immersion 
in hot transformer oil. 

4. Superior resistance to chemicals and 
solvents. 

5. Greater resistance to heat deforma- 
tion. 

All of our experience and knowledge 

in this field is available to you. If you 

have a wire and cable problem where 

you think Synthinol 901 might prove 

useful, why not let us help you? 


ROME CABLE CORPORATION, Rome, New York 
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The Electrical Week 


FUTURE NEWS ) Watch for better looking distribution plant, as industrial artists go to 
work. On tap: Armless poles, and pole-integrated equipment. 


LATE NEWS > White House gets $386,679,000 authorization bill for A-energy build- 
ing, as the bill sails through House and Senate on voice votes. 


Major appliances show sales gains for June over June, ’57, according to 
NEMA preliminary reports. Some scores: Refrigerators—up 4%; 
Ranges—up 19%; and Dishwashers—up 12%. 


Bangor Hydro-Electric asks Maine PUC approval to up rates by 
$460,000 annually . . . Commonwealth Ed will get OK for 1.75¢ 
heating rate. 


Coos-Curry Electric Co-op, Coquille, Ore., asks FPC for license to 
build $29.5 million hydro project on Illinois River. Preliminary 
permit was issued May 1, 1955; it expired April 20th this year. 


New Orleans City Council gets bill to put franchise taxes on NOPSI's 
gross receipts. The take: Electricity & Gas—2%; transit-l4%. 


Saskatchewan and Canadian Government sign pact to begin work on 
150,000-kw multipurpose Saskatchewan River dam project at Elbow. 


Management changes . . . Madison G&E promotes Theron A. Brown 
to president . . . Alabama Power ups E. I. Hatch to executive vp and 
E. A. Wilson to vp . . . P. Gordon Johnston becomes president of 
Chase-Shawmut, subsidiary of I-T-E Circuit Breaker. 


Obituary . . . E. S. Chapin, Electrical World’s New England District 
Sales Manager, died in Red Bank, N. J., July 19. 


AEC kwhr use estimates are being dropped by EW, as its influence 
on output is now negligible due to stabilization of AEC use. 


POWER OUTPUT—Down 0.4% (Week ending July 19), Kwhr 12,257,000,000 


Per Cent Change From Previous Year 


July 5 July 12 July 19 
Total US. .... +14 . . 


Seasonally Adjusted Index 232.6 
Week Ago 226.7 Year Ago 234.9 


Source: Edison Electric Institute 
J | ee A M 
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A TWO-MINUTE PREVIEW OF THIS ISSUE 


EVENTS > 


GENERATION > 


TRANSMISSION > 


SUBSTATIONS > 


Enraged Memphis citizens are protesting a recent 29% rate increase 
for TVA delivered power. It all came about when Memphis’ contract 
with TVA expired. Memphis claims a verbal agreement had existed 
with TVA, assuring the city delivery of power at former rates until 
next spring, when the municipal power station goes into operation. 
But TVA says the new rates are not out of line with current practice 
for short term power purchasers. Meanwhile, townspeople are set to 
slug out their differences in court, claiming other cities could become 
“virtual captives of the I'VA system” (p 48). 


Tennessee Valley newspapers are urged to back a drive for quick pas- 
sage of the TVA revenue bond financing bill, now past the Senate, 
and due for a vote in the House this week (p 49). 


If the long-dreamed boom of expansion sweeps Alaska, consumers 
there need never face a power shortage—at least not for lack of power 
sites to develop. Tremendous power resources lie within feasible 
transmission distances of suitable tidewater industrial locations. Army 
engineers have charted at least 100 hydro sites in the state’s southern 
section, which should be the first area developed. But Alaska’s real 
power potential lies northward in its Yukon River Basin, where a 
hydro potential of 8 million kw lies dormant (p 49). 


A new lightning pre-strike theory was unfolded for engineers at 
AIEE’s summer meeting in Buffalo. Another item reported was B.C. 
Electric’s installation of four 230-kv cables to supply distribution 
subs in what is virtually a sub-transmission arrangement. Remote 
control of switched distribution capacitors by 60-kc carrier will regu- 
late voltage on Baltimore G&E’s system. Other topics filling the 
agenda were transmission and computers (p 54). 


Should your power plant be indoors or outdoors? A lively feud has 
been going on for years between the indoor and outdoor proponents, 
with each side advancing stiff arguments. But the outdoor plants are 
becoming more prevalent, especially oil and gas fired stations (p 66). 


Maintenance people are enthusiastic about a new plant preventative 
maintenance system at Public Service Co of Indiana (p 56). 


Now you can remove contaminated oil from cable pipe joint recesses 


inaccessible to normal swabbing procedures by means of two unique 
mouses which direct a blast of nitrogen to the spot (p 58). 


Safer installation of new conductors adjacent to existing energized 
conductors is made possible with a stringing block (p 59). 


Preventative maintenance of feeder voltage regulators can reduce 
breakdowns by as much as 80%. A regulator service truck and trailer 
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equipped with testing equipment, tools and parts makes on-the-spot 
repairs possible after trouble is detected (p 65). 


DISTRIBUTION > A boost in usable transformer capacity means a 15% cut in new in- 
vestment for downtown Chicago supply system. Capability of the 
network more nearly matches load curves under plan which limits 
scheduled outages of underground equipment (p 62). 















MANAGEMENT > Thinking of getting a digital computer? Chances are you will be 
soon if utilities keep growing at their present rate. Computers can 
handle masses of data efficiently and economically, for the account- 
ants, the engineers, and for management. But you can’t drop a digital 
computer system into your company overnight. Here’s a look at some 
utilities’ computer experience: What they can do; the problems they 
bring; and how to plan for them (p 83). 


SELLING > The Medallion Home campaign is snowballing across the U.S. Al- 
ready 180 utilities, representing 80% of the nation’s residential 
meters, have set up Medallion Home standards. If the program keeps 
up at its present pace, Medallion Homes will account for sales of 
1% billion kwhrs this year. What are utilities doing to stimulate 
this program? (p 52). 


A new lighting system will pay for itself in increased production and 
efficiency, and in improved machine shop morale . . . Induction 
heating is used in hot-forming dies, stepping up production and 
making possible more precise quality control. Result—a former 5 hr 
operation now takes 1 ¥4 hr (p 94). 

























MANUFACTURERS > I-T-E Circuit Breaker Co has doubled the size and capability of its 
a-c network analyzer. The new $300,000 analyzer can simulate most 
existing power systems, and is available for use by utilities . . . Stand- 
ard stock plan cuts to two weeks the delivery time for air switches 
and operating mechanisms of I-T-E’s R&IE Division . . . A 230-kv oil 
circuit breaker with interrupting rating of 20,000 Mva has been de- 

veloped by GE’s HV switchgear department . . . Westinghouse ups 

prices on some distribution transformers; cuts price on others (p 70). 


NEW EQUIPMENT > Tension stringer carries reel on straddle rack dolly, pays out cable 
under controlled tension up to 2,000 Ibs . . . Porcelain cable sepa- 
rators facilitate mid-span service taps from triplex and quadruplex 
cables and reduce the hardware required (p 87). 


PEOPLE » Thomas J. Galligan, Jr, has been elected a vice president of Boston 
Edison Co . . . New vice president for the Southern Co is Robert 
Wardle, Jr . . . Rochester Gas & Electric Corp has elected a new 
vice president; R. Dewitt Pike . . . Frederick A. Masterson has been 
elevated to vice president by the A. B. Chance Co (p 96). 
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Executive Reader 


Public utilities, as well as other large industries and businesses, 
are realizing how necessary it is to keep the public clearly informed 
of their operations. In the past the bulk of the information was dis- 
seminated through advertising departments. However, advertising, 
propaganda .. . and public relations . . . have now become an interlocking 
threesome in spreading the good word to the public. —Robert Harsha 
Davidson, Public Utilities Fortnightly, July 3, 1958. 


TECHNICAL NOTES 


Obtaining fresh water from salt water at supercritical conditions of over 
3,500 psig and 705F seems attractive because the high density of vapor 
requires small equipment but rapid buildup of scale is discouraging. 


Control of overvoltage following load rejection is normally a function 
of the regulator and is not dependent upon a choice between main field 
or exciter field breaker. 


Restrikes on line dropping and capacitance switching duty result from 
breakdown of gas bubbles generated by arcing in oil between the 
opening contacts of the oil circuit breaker. Bubble-free oil gives 
essentially restrike-free performance at relatively high voltage. 


Nuclear bombardment which occurs during reactor operation causes 
energy storage in graphite moderated reactors. The energy is stored 
in the graphite in the form of distortions of the crystal lattice. 


FROM EDITORS IN THE FIELD 


Two 275-kv circuits using 1.695 in. diameter steel-cored aluminum 
conductors will be used to span the Severn River in Great Britain. 
It is claimed that the conductors will have a higher ultimate strength 
(227,000 lb) than any yet manufactured anywhere in the world. Main 
crossing span will be 5,301 ft. and highest tower will be 488 ft. Lines 
will have a nominal capacity of 375 Mw. 


New fire protection practice used in Tennessee Valley Authority's 
steam plants includes fixed water fog systems under the head ends of 
turbines and above hydrogen detraining equipment and turbine oil 
reservoirs. Hydrogen is piped from a remote shed to the powerhouse. 


Storage of wind energy in the form of hydrogen produced by electrolysis 
of water is being accomplished, according to Russian sources. The 
equipment consist of a wind motor, electrolizer, and an internal combustion 
engine suitable for work on hydrogen. Efficiency of hydrogen motor is 
about 30%. Optimum efficiency is 50 to 60%. 
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ALNICO 
MAGNET 








Easy To Install; Provides Constant Check | 


holds overload indicator on transformer tank. 


For mounting on transformers already in service, Alnico permanent magnet 
it will not creep or vibrate 





loose. The device provides an accurate yet economical overload indication. 


L-M Type D Thermal Overload Indicator 


Simply attached and held by permanent magnet; provides 


All you have to do is place the L-M 
thermal overload indicator against the 
transformer tank already in service, and 
it is installed. An Alnico permanent 
magnet holds the indicator firmly against 
the transformer tank. The indicator will 
not creep or vibrate loose. On new L-M 
Round-Wound® transformers the indica- 
tor is attached to a bracket permanently 
welded to the transformer tank. 

This new device provides visible indi- 
cation of overloads on conventional 
transformers up to 100 kva by means of 
a drop-down red light or drop-down 
luminescent tube. The luminescent type 
is provided with a nylon cord which can 
be attached to a cover bolt or other con- 
venient projection to prevent the indi- 
cator from falling in the event the pole 
receives a severe shock. 


Continuous Overload Check 
Without Interrupting Service 
The L-M overload indicator provides an 
economical and reliable solution to load- 


study problems. It enables you to keep 
a continuous overload check on your 


continuous overload check; avoids service interruptions. 





distribution load and also eliminates the 
costly and laborious work required to 
take spot load checks. 

In addition, the indicator on a con- 
ventional transformer does not interrupt 
service. It serves as a tool to reduce 
transformer burnouts and maintain serv- 
ice continuity by indicating serious over- 
loads before they can cause trouble. 


Compensates For 
Ambient Temperatures 


The overload indicator measures tank- 
wall temperature (a function of top oil 
and hot spot temperatures), and makes 
proper allowance in transformer loading 
for variations in ambient temperature. 
Accuracy is sufficient for all practical 
purposes. 


Indication Easily Seen 


The overload indicator is available with 
a red light or reflecting tape. Both types 
are exceptionally brilliant and easily dis- 
tinguished in daylight as well as at night. 
Indicator with red light requires an elec- 
trical connection. to the transformer. 


-GRAW-EDISON COMPANY 


GPLINE MATERIAL Protective Squipment 
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Indicating target is easily seen during the day or 
night. It is quickly and easily reset by simply 
pushing the indicating tube up. 


Get Complete Information 


L-M Type D overload indicators are avail- 
able for mounting on transformers now in 
service, with permanent magnet, or stainless 
steel wire to wrap around tank. On new 
L-M Round-Wound transformers, indicator 
is attached to a bracket permanently welded 
to the transformer tank. Ask the L-M Field 
Engineer for Bulletins SP-2 and 57105. Or 
write Line Material Industries, Milwaukee 1, 
Wisconsin. 
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L-M Announces the 


oh 


THE WORLD'S FIRST 


Self-Regulating distribution Transformer 


A Revolutionary New Engineering Development That Offers Utility Companies 
Better Revenue, Better Service To Their Customers 


By A. R. WAEHNER 
Director, Transformer Sales, Line Material Industries 


The new L-M Self-Regulating Transformer consists of a 
Round-Wound?® distribution transformer with extra taps on 
the primary, and a regulating mechanism that is volt-sensitive 
on the secondary. 

The device switches primary taps, under load, to change the 
transformation ratio as needed to maintain a constant normal 
voltage to the customer, regardless of line or load changes. 
The SRT provides 10% of regulation in four 244% steps. 


Better Revenue For The Utility 

The SRT is a break-through into a whole new world of 
customer service and profitable operation, because it corrects 
the voltage at the point of use. By maintaining proper voltage, 
the SRT prevents the drop in billings caused by undervoltage, 
which in the aggregate can represent a considerable loss. 


Improves Service To Customers 

With correct voltage, lights are brighter; television sets, 
clothes dryers, air conditioners, and other electrical devices 
Operate more efficiently ; ranges heat faster. 

The SRT also prevents over-voltage from reaching the user. 
This greatly reduces burnouts of TV tubes, and of incandescent 
lamps—the latter a very obvious saving to a utility with a 
lamp-replacement program, 


The SRT is another outstanding contribution 
of The Thomas A. Edison Laboratories 
of McGraw-Edison Company. 


Features Of The SRT 


Adapt-a-Tap Range Selector: The SRT provides a full 20° 
range within which taps for the 10% automatic regulation in 
four 24% steps may be selected—all below, straddle, or all 
above normal. Thus the SRT can be located anywhere on the 
line—the end, the middle, or near the substation. 


Nominal 3'4-Volt Band Width: The midpoint is set, for 
example, at 120 volts. The SRT changes taps whenever the 
voltage drops to 118% or rises to 12134. Each operation 
occurs only after a time delay, which prevents undesirable 
operation and “hunting” on switching surges and momentary 
variations outside the band width. 


Reliability: One 2400-volt tap changer has now operated 
more than 250,000 times—equivalent to over 40 years’ life 
on a 25 kva transformer. 


Economy: Under normal conditions the SRT will prove more 
economical than other means of voltage correction. Thus it 
opens unlimited horizons to the distribution-system planning 
engineer for more effective design. 


Available For Tests 

The initial production of the SRT will be sold to progres- 
sive companies to explore the benefits, in improved revenue 
and better customer service, that are available from this out- 
standing new development. Thus each company can learn, for 
itself, the extent to which the SRT can make a substantial 
contribution toward keeping revenue up and costs down. 


Get The Details 

L-M Field Engineers and Apparatus Specialists can furnish 
detailed information about the SRT. If you would like this 
information, please get in touch with your L-M Field Engi- 
neer, or phone or wire me at Line Material Industries, Mil- 
waukee 1, Wisconsin. 


ey LINE MATERIAL Industries 


McGRAW-EDISON 


COMPANY 


Distribution Thowsformers 
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THE DOOR IS REMOVED, 
unhooked, and replaced, all 
with the hookstick. A spe- 
cial hook on the door as- 
sembly makes this con- 
venient. 


DOOR IS EASY TO OPEN. 
Handle is high up on the 
door to assure good lever- 
age, and hole is large 
enough to insert hookstick 
easily, yet small enough so 
hook will not slide down 
or jump out. Available in 
standard-duty ratings 
and new heavy-duty in- 
terrupting ratings of 5000 
amps. at 5.2 kv and 8000 
amps. at 2.6 kv. 





tt 


1. Fused position. Door al- 
ways closed—operation is 


independent of door. As the 
link blows, spring-loaded 


lever flips out the fuse link 
leader—fast! 


2. This instantly separates 
blown link parts, clearing 
the arc inside the tube. It 
also releases a latch which 
permits the bright yellow 
fuse tube to drop ovt. 


How the PVD Fuse Cutout Operates 


3. Upper spring contact 
pushes the tube down and 
follows it part way, giving 
extra time to clear the arc, 
and eliminating burning of 
contacts. Action is positive. 


4. Cartridge drops to indi- 
cating position easily seen 
from the ground. Large air 
gap prevents 

the arc. No leakage, neo 
radio interference. 


How L-M’s Famous PVD Cutouts 
Provide Faster, Safer Operation 


Positive dropout operation provides indication easily 
seen from the ground. For re-fusing, door is easily removed 
and replaced with hookstick; high-pressure silver contacts 
insure long life. Now also available in heavy-duty designs. 


By GEORGE W. COOPER 
Product Manager 
Protective and Power 
Switching Equipment 
Line Material industries 


When a fuse blows in L-M enclosed dropout cut- 
outs, a latching lever flips out the fuse and permits 
the cartridge to drop to indicating position. Upper 
contact spring follows tube part way, giving extra 
time to clear arc inside the tube. Contact spring 
also provides a downward thrust on the tube to 
assure positive dropout operation. 

The large air gap which results between the tube 
and the upper contacts on the box prevents re- 
establishing of the arc. This assures long service, 
eliminates leakage and possible radio interference. 
Door remains closed following fuse operation; 
parts are always protected. 


Positive Low-Resistance Contact 

L-M’s silver-plated spring contacts and round 
blade provide a very high-pressure, multi-point 
contact surface. In addition to the side contact 
clips, the spring-top clip provides additional con- 
tact and current path. 

L-M’s heavy contact construction provides 
ample metal to conduct heat away rapidly from 
the multi-point contact surface. This results in 
cool operation, and resistance is kept low. 


Blown Fuses Easily Located 

When the cartridge in L-M’s enclosed cutout is in 
indicating position, it is easily seen from the 
ground—from any angle. The lineman locates the 


blown fuse quickly; thus he saves operating time 
and restores service faster. 


Easy To Re-Fuse With Hookstick 

The pull ring handle on L-M’s PVD cutouts is 
high up on the door to assure good leverage when 
operating the door. This, plus a hook on the flip- 
per assembly, make it easy to open and unhook 
the door, and to replace it with a spare fused door, 
the whole job being done with the hookstick ... 
in just a few seconds. 

In the open position, all parts of the door and 
cartridge assembly are electrically dead. 

When the door is closed, the two hinges and the 
lower contact hold the door and cartridge as- 
sembly firmly. This, plus the guiding action of the 
top contact, assures that the door will close 
properly every time. 

L-M Family of Dropout Indicating Cutouts 


interopting 
Capacity Amp. | SAmp. [100 Amp | S0Amp. [100 Amp 

2000 /3000 PVD 

3000 /5000 

5000 /8000 PHV* 

2000 

3000 


*New heavy-duty ratings 
In addition to the dropout indicating cutouts 
above, L-M offers a complete line of non-drop- 
out indicating and non-dropout fuse cutouts. 
Ask your L-M Field Engineer for more com- 
plete information, or write Line Material Indus- 
tries, Milwaukee 1, Wisconsin. In Canada: 
Canadian Line Materials, Ltd., Toronto 13, Ont, 


LINE MATERIAL Industries ,,..,3 


McGRAW-EODISON 


TRO 


COMPANY 


W Fuse cutouts and fuse links WME 





BUFFALO 


BUFFALO, 


Buffalo Pumps Division, 


Canadian Blower & Forge Co., 


VENTILATING e AIR CLEANING e AIR TEMPERING + INDUCED DRAFT 
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CRITICAL DRAFT REQUIREMENTS ? 
FILL THEM PRECISELY 
WITH “BUFFALO’ FANS! 


Don’t settle for a “Compromise Fan”! You'll never need to, with a broad choice from 
the complete line of “Buffalo” mechanical draft fans. Described below are only two of 
the many types of “Buffalo” Fans designed to cover the full range of boiler requirements. 
Remember — when you specify “Buffalo” you can select a fan with the characteristics 
to match your pressure-volume needs — exactly. 


“BUFFALO” TYPE “BLH’” FAN 


Does your installation call for a fan designed to deliver peak efficiency, economy and 
dependability for mechanical draft service ? Then the “Buffalo” Type “BLH” Fan is 
your answer. Maintaining a high mechanical efficiency of 86% over a very broad oper- 
ating range, the “BLH” provides constant stability of performance from free delivery to 
shutoff. Turbulence is minimized by unique design features including smooth inlet bell, 
directional inlet vanes, backward-curved blades, rotor flange curved to match inlet bell 
and the gradually divergent outlet. All these factors contribute to the smooth, powerful, 
quiet performance of the “Buffalo” Type “BLH” Fan. 


“BUFFALO” AIRFOIL TYPE FAN 

Where boiler operation indicates the desirability of using airfoil fans, with their high 
peaking efficiency, selection from the complete “Buffalo” airfoil line assures full benefits 
from this design. Every feature combines to attain a new high in quiet, efficient operation 
— the completely streamlined inlet — the true half-circle formed by the wheel flange 
and matching inlet bell — the low loss inlet box design. The cantilevered variable inlet 
vanes deep in the inlet throat, the advanced wheel design, scroll shape and divergent 
outlet also reduce turbulence to a minimum and add to peak performance. The net result 
brings you the most efficient fan yet offered for a wide range of pressures up to 85”, 
capacities over 14 million cfm. 

Illustrated is the NEW “Buffalo” Mechanical Draft catalog covering forced draft, 
induced draft, primary air, gas recirculating, sintering fans and cyclone compressors. 
Descriptions cover rotors, shafts, housings, inlet boxes, variable inlet vanes, dampers, 
bearings, shaft seals, blade and scroll liners. If you would like to receive a copy, just 
send us a note on your company letterhead. Ask for Bulletin FD-905. 


FORGE COMPANY 


NEW YORK 
Buffalo, New York 


Ltd., Kitchener, Ontario 


EXHAUSTING *« FORCED DRAFT « COOLING «+ HEATING « PRESSURE BLOWING 
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ELEVATIONS (in feet above sea level) 


DIABLO DAM 


DIABLO POWER PLANT 


GORGE DAM 


GORGE RESERVOIR 


Ultimate Elevation 1710’ 


Present Elevation 1600’ 


ROSS DAM & RESERVOIR 


DIABLO RESERVOIR 
Elevation 1205’ 


Present Elevation 787’ Skagit River Power Development profile shows how 
Ultimate Elevation 875’ Gorge Dam will be raised to create an 88-foot higher 


GORGE POWER PLANT 
Elevation 493° 


head. New SMS turbines at Gorge will be rated at 
45,000 HP under the new 325 foot head and 257 RPM. 
New Diablo Turbines will be rated at 108,500 HP at 
310 foot head and 171.5 RPM. 


SCALE IN MILES 


RO CONES 


s 


This shows the Laboratory Test performance (power stepped up for head and size), of the existing A complete model of the Gorge wheel case 
Gorge runners under the higher head and the new runner and gate design for the same conditions. assembly, built to extreme accuracy, is 
shown ay Bae mew in the test chamber 


of the SMS high-head test stand. 


CITY OF SEATTLE TO GET MORE POWER 


New SMS Turbines In Modernization of Gorge, Diablo Facilities 
Will Help Increase Capacity 23% 


As part of its program to get more power, Seattle, 
Washington’s Skagit River development includes re- 
placement of 35- and 22-year-old turbine runners at 
the Gorge and Diablo plants, and increasing the 
height of the Gorge Dam. Rebuilt vertical SMS-Francis 
runners and new wheel case accessories will give each 
unit 23% more capacity in the existing wheel cases. 


Extensive model tests were conducted for these tur- 
bines in the SMS Laboratory’s high-head test stand. 
They proved that the proposed new runner and modi- 
fied gate designs would not only provide the increased 


power with very little loss in efficiency, but would have 
improved cavitation characteristics which permit main- 
taining the original setting above tailwater elevation. 


Research results such as these indicate SMS can pro- 
vide substantial economies in both new and existing 
installations with higher turbine speeds and settings as 
well as smaller spiral cases and inlet valves. A general 
discussion of turbine rehabilitation, as given at a re- 
cent technical presentation, is available without cost. 
Write on company letterhead to S. Morgan Smith 
Company, York, Pennsylvania. 


More Power To... 
En Ss: | HYDRODYNAMICS 
Stele 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


Rotovaives « Ball Valves « R-S Butterfly Valves « Free-Discharge Valves ©* Liquid Heaters * Pumps ¢« Hydraulic Turbines & Accessories 
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VAPORIZING 
FLOW COATING 


The tanks for CENTRAL pole type distribution trans- 
formers are processed through nine important steps to 
guarantee maximum protection against corrosion and 
other destructive agencies. Constant control of these 
nine steps, plus rigid inspection procedures is your 
assurance of a superior finish. 

Here, in brief, are the steps—just nine more reasons 
why CENTRAL transformers are preferred throughout 
the nation: 


a Grit Blasting—To remove scale and oxides. 
De-Greasing—To insure maximum adhesion of paint 
to metal. 
cs) Flow Coat Primer—A baking Epoxy applied by generous flow. 
A base paint that is tough, chemically resistant and a barrier 
to rust creepage. 
Vaporizing—Through a vapor chamber where paint volatiles are re- 
circulated constantly to insure uniform coating of all surfaces, corners, 
crevices, etc. 
First Baking—In an infra-red oven where time and temperature are 
precision controlled to insure proper curing. 
Second Coat, Hot Spray—A thermo-setting acrylic resin coat that is 
chemical resistant, tough, yet flexible. 
Second Baking—A repetition of the infra-red baking process. 
Third Coat, Hot Spray—A baking alkyd-amine paint featuring flexible 
toughness and a high capacity for retaining gloss. 
Third Baking—With the same careful attention to insure proper 
curing. 


Throughout the entire painting and baking process, CENTRAL transformer tanks 
move by endless conveyor. After final baking and inspection, tanks are transferred 
to another conveyor for movement to assembly area. Controlled production 
technique as exemplified in this conveyor type painting process is the basis of our 
statement that— 


SS We ft and 


Manufacture Quality Transformers 
— Nothing Else! 


‘From Top to Bottom, Inside and Out, Every Step of the 
Way, CENTRAL Transformers Are Built for SERVICE.” 


PINE BLUFF, ARKANSAS 


entral 


TRAN S FORM EC sR ee a ee i i 





ALLEN-BRADLEY 


Meets power compony starting cur- 
rent rules on network systems. Re- 
sistors are automatically inserted in 
the line ot starting, and are short 
circuited in steps at definite time 
intervals which can be adjusted 
from 1 to 5 seconds... 


BULLETIN 741 


the motor is under the control of the 


operator. 
BULLETIN 640 


AUTOMATIC STEPLESS 
GRAPHITE RESISTOR TYPE 


The ultimate in velvet smooth ac- 
celeration of squirrel cage motors. 
Lamp flicker on network systems 
used for both power and light is 
eliminated. The graphite disc re- 
sistors are compressed automati- 
cally . . . smoothly and steplessly. 


AUTOTRANSFORMER TYPE 


Recommended where the character- 
istics of the driven load or power 
company rules require reduced 
voltage starting, Double break, 
silver alloy contacts are standard 
for air-break starters... copper 
contacts for oil-immersed units. 


BULLETIN 646 


AUTOMATIC PART- 
WINDING TYPE 


For use with squirrel cage motors 
having two separate parallel stator 
windings. Two types—Style A, two 
step starter; Style B,. three step 
starter having resistance in series 
with motor on the first step. 


BULLETIN 736 


BsuLtetiIn 742 


AUTOMATIC 
AUTOTRANSFORMER TYPE 


Utilizes an autotransformer con- 
nected in open delta to reduce line 
voltage for starting squirrel cage 
motors. Taps are provided on the 
autotransformer to adjust the volt- 
age applied to the motor. 


ALLEN - 


Allen-Bradley Co., 


BULLETIN 746 


ct 


1315 S. First St., Milwaukee 4, Wis 


In Canada: Allen-Bradley Canada Ltd., Galt, Ont 


July 28, 1958 @ ELECTRICAL WORLD 





BRADLEY. 


TUBED BY REVERE MEANS 
TUBED TO LAST 


A. W. HIGGINS 135,000 KW PLANT, 

Florida Power Corporation on Tampa 

Bay. Here all 3 condensers are tubed *, %.. 

with Revere 10% Cupro-Nickel material : CRAWFORD STATION OF COMMON- 
because of this alloy’s marked resistance WEALTH Edison Company, Chicago, where 
to corrosion from the brackish water / condenser for 205,000 kw. turbine 
encountered. ' generator is equipped with Revere 

Admiralty tubes. 


es 


ALLIS-CHALMERS CONDENSER serving 


A few more power companies who the new 265,000 kw.turbine generator 


Unit #2 River Rouge Station, Detroit 
Edison Company contains 249,000 Ibs. 
depend on REVERE Tubes for of Revere Admiralty condenser tubes. 
Tube sheets are Revere Muntz Metal. 


performance plus service A losting combination! 


Revere’s Technical Advisory Service, because of 
its long and varied experience, is qualified to help 
in the selection of the alloy best suited to the 
specific set of operating conditions encountered 
in your power plant. This experience, which has 
covered many and varied types of problems, has 
been instrumental in prolonging tube life for power 
plants both large and small. 

Why not take advantage of this storehouse of 
knowledge and contact Revere before making the 
final selection of tubes and plates for your equipment? 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue 
New York 17, N. Y. 


Mills: Rome, N. Y.; Baltimore, Md.; Chica; 
Clinton and oliet, Til; Detroit, Mich.; Los 
Angeles and iverside, Gt; : New Bedford, 
Mass.; Brook N. Yu Newport, Ark.; 
Ft, Calhoun, Neb. Sales ‘Gifiees in Principal 
Cities, Distributors Everywhere. 
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Get 667% return 
with New Super-Sta 


COMPARISON OF 50 KVA 2400 V. TRANSFORMERS BY BRAND 


—e — STANDARD 
TRANSFORMER TRANSFORMER 


cone as wars) LOSS cone as wars) 186 186 186 186 
COPPER LOSS (WATTS) 605 605 605 575 = 
TOTAL LOSS TL ss wn) 791 791 791 761 | 








ANNUAL* 
OPERATING COSTS 


SUPER- 
MANUFACTURER STANDARD STANDARD 
B TRANSFORMER TRANSFORMER 
sm 





ANNUAL SAVINGS OVER 
CONVENTIONAL TRANSFORMERS 





RETURN ON INCREMENTAL 
INVESTMENT 


*Based on the following factors: 

Annual carrying charge — 15%. 

Plant investment up to the primary terminals of the transformer — $300 per KVA 
Increment energy cost — 5 mills per KWH. 

a. Based on manufacturers’ published prices. 


The SUPER-STANDARD is a premium transformer but 
it gives you an annual return of 66% on your addi- 
tional investment. 
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on investment 
ndard fransformers 


BUSHINGS — Wet-process for high 
strength. Designed to prevent surge flash- 
over inside tank. High voltage bushings 
are corona-free at normal voltages. Raised 
mounting bosses shed water. 


COVER — Liberal opening in hand-hole. 
Stainless steel clamping band with re- 
usable nitrile rubber gaskets. Tapered 
cover sheds water easily. 


TAP CHANGER — Easy-to-reach grip 
above oil. Spring loaded switch assures 


positive positioning. 
POSIT-LOCK TERMINALS — Keyed 


All new Standard and “ to porcelain and porcelain keyed to tank 
to prevent turning. Receive either alumi- 


SUPER-STANDARD trans- ’ num or copper conductors. Meet all new 
NEMA standards. 


COIL—Precision wound with Formvar 


formers have all of these 


features. The SUPER- “i wire. Insulation exceeds all NEMA re- 
quirements. Lo-Temp design assures 


STANDARD 50 KVA overload capacity at no extra cost. Coils 


braced to withstand external short circuit. 


2400 V. transformer is de- 
. ed 3 d a CORE-COIL ASSEMBLY—Core clamp 
sign © reduce copper Pe ue ae frame keyed to tank bottom to prevent 


losses by 30% at full load. a : ; shitting. 
; ‘ WOUND CORE — Cold rolled grain- 
Comparable savings are oriented silicon steel. Design produces 


available in other ratings. reduction in exciting current, tank sise 
and weight. 


OIL—High dielectric strength. Inhibited 
or regular as required by the user. 
FINISH—Primer and two finish coats. 
Salt spray tested. Outstanding durability 
under the most severe operating con- 
ditions. 


TANK—Corrosive parts reduced to a 
minimum. Tested and fabricated in ac- 
cordance with NEMA standards. 


Phone Warren 
2-1563 


WARREN, OHIO 
“WREREVER THERE SE POWER 
REPRESENTATIVES IN PRINCIPAL CITIES 
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Fcc -GRIP dead-end benefits ob 


1. THE ASSEMBC 2KS BETTER... 
slim, modern GUY-GRIP dead-ends, free from bolts, give your guying 
jobs a finished, craftsmanlike oa 


. 2. YOU SAVE HOURS OF COSTLY TIME... 
takes only a minute to install a GUY-GRIP dead-end — about the 
ume time spent in securing one nut and bolt. 


‘B. YOU ELIMINATE ALL TOOLS:.. 


wrenches, pliers, and other tools are completely unnecessary in applying 
GUY-GRIP dead-ends. The operation is done entirely by hand. 


4. ASSURES POSITIVE GRIP... 

under all field conditions, whether the guy is relaxed or under 
Once the legs of the GUY-GRIP dead-end are entirely applied 
to the strand, you know the assembly is complete and permanent. 


diifa-wadkte ty tik disdorn twist in guying. 
Write for more information: Preformed Line 
_ Products Company, 5349 St. Clair Avenue, 
~ Cleveland 3, Ohio. Cable Address: 
Preformed-Cleveland. 


Made in accordance with or for use under U. S. Patent No. 2,761,273; other patents issued and pending. 
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1. SWITCH BLADE IN 
FULLY OPEN POSITION 


Universal link connects blade 
and crank arm for transmitting 
forces to the switch blade for 
full cycle of operation. 







2. SWITCH BLADE CLOSING 


Switch blade is moved from the 
open to closed position by a rela- - 
tively small angular motion o 
the crank arm. : 













imple wag linkage 


boosts mechanical advantage; 
lessens operating effort 


In one sweeping, continuous movement the Type WAG Switch 
blade swings into the open or closed position. There is no lost 
motion — no cams, triggers, or latches. 

The WAG is operated by a simple system of cranks and 
levers arranged to transmit maximum torque when the blade 
rotates to engage or disengage the contacts. By concentrating 
mechanical advantage where it is needed most, the WAG can 
be operated smoothly and with less effort. 

Thus, the Type WAG offers the advantages that engineers 
recognize as so important: a switch easy to operate, higher 
contact pressure, and wider contact defiection. The Type WAG 
has the muscle to break up heavy concentrations of ice and to 
operate dependably under the most adverse conditions. 

For a premium quality switch capable of long, reliable 
service, choose the Type WAG. 













3. SWITCH BLADE ENTERS CONTACTS 


In this position the switch blade be- 
gins its rotation for full contact en- 
gagement. Continued movement o 
the crank arm will rotate the blade to 
bring contacts under high pressure. 





























4. SWITCH WITH CONTACTS FULLY ENGAGED 


The simple linkage of the WAG concen- — 
trates mechanical advantage so that con- 
tact engagement or disengagement is ac- 
complished with a minimum of effort. 


SOUTHERN STATES 


‘EQUIPMENT CORP. - 
le HAMPTON, GEORGIA 


















IN CANADA: Dominion Cutout Co., itd., Toronto 


Js hese 


The bethanized coating on Bethlehem strand is a shield that retards corrosion 


for years. 

It is so ductile—and so tightly locked to each wire—that checking, cracking, 
and peeling are all but eliminated. Moisture and fume-laden atmosphere cannot 
get through to the steel. That’s why Bethlehem strand, the fu//y protected strand, 
is always a sound investment where extra-long service is required. 


Bethanized coating is available in three different thicknesses—A, B, and C. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Stee! Corporation. Export Distributor: Bethlehem Steel 


Export Corporation 
a 
BETHLEHEM STEEL feu 
ld tlt 
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to solve system problems for the industry” 


**Concentrate on all new and long-range electric utility industry system 
problems . . . devote all your time and efforts to their solution. That’s 
the clear-cut assignment for the special staff of engineers who comprise the West- 
inghouse Electric Utility Engineering Department. 

“Their studies of the complete power system go beyond the ‘how-it-works’ 
boundary. They search for and add to the ‘why’ knowledge. 

“Through the Westinghouse policy of plowing back earnings into long-range 
system studies, these engineers are continuing to develop basic concepts for the 
power systems of today and tomorrow. This work is reported on the following pages.” 


J. K. Dillard, Manager 
Electric Utility Engineering Department 
Westinghouse Electric Corporation 





In the Westinghouse Electric Utility Engineering Department... 


Creative engineering is at work ° 





on super power systems of the future 


THE Fl 
During periodic visits to electric utilities, Sam 
Griscom and his fellow-Sponsor Engineers provide 
vital personal communication between engineers in 
utilities and those in the Westinghouse Electric 
Utility Engineering Department. 


Sponsor Engineers discuss original investigations 
and counsel on the latest findings of long-range 
studies at Westinghouse. They review future system 
plans with utilities and search for problems that 
call for extensive probing or task force attack. The 


To Derrill Shankle and his group of Advanced- 
Development Engineers, the power systems of the 
future are a challenge . . . a set of problems that 
demand solutions . . . today. 


For example, in the power systems of tomorrow, 
the selection and location of generating units will 
be a far more critical problem than it is now. 
Computer programs must replace today’s rule-of- 
thumb procedures to permit the consideration of 
more factors and alternate plans. Westinghouse 
Advanced Development Engineers are perfecting 
these programs now. 


DISTRIBUTION ENGINEERS EXPLORE N 

In the next seven years, electric utilities will add 
enough generation to power another America. Dis- 
tributing that power economically, presents chal- 
lenging problems that demand imagination and 


creative thinking. 

Bob Lawrence and his staff of Distribution Engi- 
neers are answering this challenge by exploring 
countless new and promising concepts of long-range 
system planning. 

e What subtransmission, primary- and secondary- 


voltage levels should be used to serve the 
future load? 


CONCEPTS OF 


result—new techniques for system planning, better- 
engineered systems for tomorrow. 


Through their advanced work in the Westing- 
house Electric Utility Engineering Department, 
Sponsor Engineers have acquired special skills and 
a special knowledge of the utility power system. 
Through their contacts with electric utilities through- 
out the country, they have dug to the bed-rock of 
a great many field problems. They have anticipated 
and solved others. 


At the same time, they are developing digital 
techniques for the study of economical load flow, 
short-circuit and transient stability . . . new tools 
for the system planning engineer. 


As the voltages for transmission increase, so do 
the problems of radio influence, corona loss and 
excessive lightning outages. Through the Westing- 
house policy of plowing back earnings into long- 
range studies, the entire industry is gaining new 
knowledge concerning all these phenomena— know}- 
edge that will be necessary for easy transition to 
the super voltages of the future. 


SYSTEM PLANNING 
e Which equipment-circuit arrangements will be 
both economical and reliable? 


e What about feeder capacities . . . substation 


sizes and locations? 


These are a few of the areas in which answers are 
being sought today by the Westinghouse Distribu- 
tion Engineers. 
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From generation to distribution, Westinghouse 


SPONSOR ENGINEER HELPS UTILITY 
PLAN TIE-IN OF SUPERCRITICAL UNIT 


When the turbine-generator is a radically new 
design, the problems of tieing it into a system are 
greatly accentuated. A good example is the 5000-psi 
supercritical Eddystone Unit No. 1 of the Phila- 
delphia Electric Company. 

Working with the utility engineers, Chuck 
Wagner investigated the effects of the character- 
istics of this design on the stability of the unit with 
the system. He also helped determine the protection 
and operating requirements. These investigations 
will provide the industry with the answers for other 
large units, as they gain more widespread application. 


PREDICTS PERFORMANCE 
OF SERIES CAPACITOR APPLICATIONS 


By cooperating with utilities that are now designing 
modern high-voltage transmission systems, West- 
inghouse Sponsor Engineers are getting data that 
will benefit the entire industry. 


For example, Ted Bliss helped several utilities 
engineer future series capacitor applications. In 
doing so, he investigated the possibilities of ferro- 
resonance, transient overvoltages, and subsynchron- 
ous operation of induction motors. Drawing on the 
modern analytical facilities at Westinghouse, Ted 
Bliss determined the protection and operating pro- 
cedures required for these installations. 





Sponsor Engineers are ready to help 


IF ONE LIGHTNING ARRESTER 
DOES THE JOB, WHY USE MORE! 


As the result of a field study with the engineers of 
the Louisiana Power and Light Company, Sponsor 
Engineer Jim Clayton (above) and Advanced De- 
velopment Engineer Bob Hileman have collected 
data that will help the industry apply lightning 
arresters on a more realistic and economical basis. 

Through a traveling wave analysis, they are able 
to determine surge voltages at all points remote 
from the arrester. They have found that in many 
substations, it’s possible to protect the entire sta- 
tion with a single set of arresters. The safe use of 
fewer arresters is now possible. 


20-YEAR DISTRIBUTION PLAN TO MEET 
ZOOMING RESIDENTIAL LOAD 


Within 20 years, today’s residential loads will in- 
crease threefold. That was the first report of an 
extensive study made for a southwest utility. 

Working closely with the utility engineers and 
their consultants, Westinghouse Sponsor Engineer 
Miles Maxwell prepared a 20-year plan for the 
distribution system. Flexible and complete in every 
detail, this long-range plan provides for 12-kv volt- 
age as the most economical. 

Through long-range studies such as this, Westing- 
house Sponsor Engineers are helping the industry 
plan for fast-growing residential loads. 
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Special industry problems call for 


WESTINGHOUSE TRACES MYSTERIOUS 
FAILURES OF LIGHTNING 
ARRESTERS TO SWITCHING SURGES 


Advanced Development Engineers and Sponsor 
Engineers often serve as task forces to investigate 
apparatus failures that can’t be readily explained. 

For example, John Skooglund (above) and Cliff 
Lane checked the mysterious failure of a lightning 
arrester on a 345-kv system. Field measurements 
with high-speed cathode-ray oscillographs and ex- 
tensive analog computer studies proved that the 
trouble was caused, not by lightning, but by dis- 
connect switching surges. 

Westinghouse then developed a series resistor de- 
vice for disconnect switches that effectively dampens 
high-voltage surges. Thus, Westinghouse has given 
the industry the answer to a problem that defied 
solution for many years. 


JOINT PROGRAM IS DEVELOPING 
ACCURATE COMPUTER TECHNIQUES 
FOR EXPANSION PLANS 


Westinghouse Advanced Development Engineers 
are working on computer studies that will provide 
the industry with more accurate data for long-range 
expansion plans. A joint project is now under way 
with the Public Service Electric & Gas Company 
of New Jersey. 

Clarence Baldwin of Westinghouse (above) and 
Charles H. Hoffman, Public Service Electric & Gas 
Co. engineer, recently reported that study groups 
are now developing advanced techniques of evalu- 
ation and computer logic in areas such as these 
—load forecasting, retirement of units, risk of 
shortage, transmission plans, yearly dispatch and 
production cost, capital cost determination and 
present worth economics. 





REVOLUTIONARY DIGITAL COMPUTER 
PROGRAM SOLVES 
VOLTAGE-CONTROL PROBLEM 


Every regulator and capacitor application should 
be engineered, but engineering man power is too 
expensive to spend on repetitive analyses. 

Working with the American Electric Power Serv- 
ice Corporation, Dave Reps and his associates in 
the Distribution Engineering section have perfected 
a digital computer program that solves typical 
primary feeder problems. 

One hour is required to record the utility data 
on cards or tape. In one minute, the 704 computer 
calculates the solution—the ratings and location of 
the regulators and capacitors, and total application 
cost for alternative methods of controlling voltage 


on the feeder. 


25% SAVINGS WITH HIGHER 
SECONDARY VOLTAGES FOR NEW 
ALL-ELECTRIC HOME AREAS 


Through plowback of earnings into extensive dis- 
tribution studies, Westinghouse has assembled data 
that clearly indicates the need for immediate con- 
sideration of higher secondary voltages for new 
residential areas. 

All-electric homes with electric heating and cool- 
ing make present voltage systems uneconomical in 
most cases. Studies by Hank Lokay and his fellow 
Distribution Engineers show that higher secondary 
voltages in all-electric home areas would result in 
savings of at least 25 per cent. With such a system, 
a hundred or more homes would be served by a 
single transformer which, in turn, would be served 
by higher voltages . . . possibly 34.5-kv. 
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Through coordinated project planning 
... you can save time and gain many services 


Here is a time-saving service for the electric utility 
that selects the most complete line of advanced and 
coordinated apparatus for a new or expanded station. 

Working with the electric utility and its consult- 
ing engineer, the Project Section of the Electric 
Utility Engineering Department can offer contribu- 


HERE’S HOW THE INDUSTRY BENEFITS 
FROM WESTINGHOUSE LONG-RANGE 
STUDIES OF SYSTEM PROBLEMS 


Through the Westinghouse policy of plowing back 
earnings into special and long-range studies, Electric 
Utility Engineers concentrate on the development 
of new system concepts that will help the industry 
meet future loads. 


These engineers pass on the results of their work 


tions based on the special knowledge and experiences 
highlighted on the previous pages. Carey Mann and 
his Project Engineering team can coordinate the 
project requirements with the many services in 
Westinghouse. You gain the advantages of one 
order, one contact, one responsibility. 


to the industry through Sponsor Engineers, AIEE 
papers and annual conferences with electric utility 
engineers. They also author the Transmission and 
Distribution Reference Book. Its value as the stand- 
ard reference work on utility systems is proved by 
the sale of more than 50,000 copies. 

Westinghouse considers this work of helping plan, 
evaluate, test and apply new ideas and systems its 
obligation to the industry . . . an obligation which 
it will continue to fulfill in the future as it has in 
the past. CP-1048 
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TO POWER’S 
LOW COST FUTURE 


BITUMINOUS COALS 
FOR EVERY PURPOSE 


© Bituminous coal contributes to plant operating profits 
by its productivity and stability. Virtually limitless supply, 
plus most modern mining methods, gears production to 
any volume demand. 


Accessibility and increasingly efficient burning 


equipment mean economical, constant-cost for today 
and tomorrow. 
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Match the conditions in your plant 


RUBBER— Insulated Control Cables 


Rubber-Insulated 
600-Volts 


Ozone-Resistant 
Rubber-Insulated 
600-Volts 


THERMOPLASTIC—Insulated Control Cables 


Polyethylene- 
Insulated 
600-Volts 


DENSHEATH® 
Insulated 
600-Volts 


Anaconda Type PND* 
Polyethylene- 
Insulated — Nylon 
Conductor Cover 


600-Volts** 


Polyethylene- 
Insulated 
1000-Volts 


**IPCEA voltage rating is 300 volts. 


*Trademark 


The standard Anaconda 
rubber control cable—with 
excellent moisture resist- 
ance, heat stability and 
long-aging characteristics. 


An ozone-resistant control 
cable also possessing 
proved moisture resist- 
ance, heat stability and 
long-aging characteristics. 


A standard Anaconda ther- 
moplastic control cable 
with excellent moisture 
and chemical resistance. 
Highly resistant to electro- 
endosmosis. A long-lived 
cable. 


A standard Anaconda ther- 
moplastic control cable 
with excellent moisture 
and chemical resistance. 
Long-aging performance. 


An approved control cable 
with dependable chemical 
and abrasion resistance. 
Features small diameter. 
Long-aging properties. 


A thermoplastic control 
cable excelling in moisture 
and chemical resistance. 
Features heavy insulation 
thickness. Long-aging 


characteristics. 


General-purpose and _sta- 
tion control requirements 
of utilities and industrials. 


General-purpose control 
requirements of utilities 
and industrials. 


General-purpose control 
requirements of utilities 
and industrials where 
space is a limiting factor. 


Station control require- 
ments of utilities and in- 
dustrials. 


Can be installed aerially, 
in conduit, underground in 
ducts — or buried directly 
in the earth. 


Can be installed aerially, 
in conduits, underground 
in ducts—or buried direct- 
ly in the earth. 


Can be installed aerially, 
in conduit or underground 
in ducts. 


Can be installed aerially, 
in conduit, underground in 
ducts — or buried directly 
in the earth. 


Lead sheaths are furnished on rubber-insulated control cables if requested. 


Interlocked armor is available for all types of control cable. 
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Anaconda’s Type ANW-Rubber-Insulated Control Cable. High- 
quality product offering peak reliability, outstanding heat 
resistance. Cable is also highly resistant to moisture, acids, 
alkalies, other chemicals. Unusual overload capacity and long- 
aging characteristics. Individual conductor covering and over- 
all jacket of neoprene. 


Butyl-Insulated Control Cable. Special ozone-resistant control 
cable. Individual conductor covering and over-all jacket of 
neoprene provide maximum insurance against moisture and 
mechanical injury. 


with these Anaconda Control Cables 
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Anaconda Thermoplastic Control Cable Multiple-use. Can be 
installed aerially, in conduit, underground in ducts, or buried 
directly in earth. Available with polyethylene (600 or 1000 
volts) or Densheath* vinyl resin (600 volts) insulation and 
Densheath over-all jacket. Densheath jackets over poly- 
ethylene-insulated conductors on request. 


Anaconda Type PND Control Cable. For general-purpose uses 
where space is a limiting factor. Allows installation of a 12-con- 
ductor cable in conduit carrying a 6 or 7. Individual conductor 
covering of abrasion-, oil- and gasoline-resistant nylon. 


Permanent Full-Color Coding on rubber cables, by means of Anaconda’s rubber-base coating, assures quick and positive 
circuit identification. Coding by surface printing, which conforms to IPCEA standards, also available. On thermo- 
plastic cables, full-color coding with pigmented insulation and surface printed coding are likewise offered. 

For full information on any of Anaconda’s complete line of control cables — including cables engineered for more 
specialized control requirements —see the Man from Anaconda. A comprehensive technical booklet on Anaconda 
Control Cables is yours for the asking. Write: Anaconda Wire & Cable Company, 25 Broadway, New York 4, New York. 


*Reg. U.S. Pat. Of 9 Rev 


see tue manrrom ANACONDA 


FoR CONTROL CABLE 





BROKEN CORRUGATIONS... 


how 


do they affect 


performance? 


THE PROBLEMS It is well known that mechanical damage to the 
Lapp Line Post insulator causes much less loss of its electrical char- 
acteristics than does such damage to pin-type or suspension insula- 
tors. Good maintenance on a system generally does call, however, 
for changing out insulators that show sign of damage. How urgent 
is it to replace insulators reported as being damaged? The answer, 
of course, involves security of the system as well as economy of 
maintenance, and can be found only in evaluation of characteristics. 


THE TEST: Utility engineers whose company operates a large sys- 
tem on Lapp Line Posts wished to set a standard procedure for Line 
Post maintenance. They visited the Lapp plant and had us make 
laboratory tests of 35 kv Lapp Line Posts, measuring dry and wet 
flashover value with petticoats progressively broken off. (We used 
a hammer to simulate mechanical damage in the field.) 


THE FINDING: With the top petticoat broken off, dry flashover 
was reduced less than 1%, wet flashover by slightly less than 4%. 
With all six petticoats gone (as shown in the photo) flashover 
tests showed a loss of 7% in both dry and wet 60-cycle flashover. 
(In a similar test made previously, we found loss of all corruga- 
tions reducing wet flashover somewhat more—apparently the exact 
pattern of the break has an important effect.) 


THE CONCLUSION: The strong post body of the Lapp Line Post 
remains intact, and an insulator with all petticoats broken will han- 
dle normal operating conditions. Loss of one or 
two corrugations poses no urgency whatsoever. 
The company for whom this test was made will re- 
place insulators so damaged only when convenient. 


THE MORAL: Use Lapp Line Posts on your sys- 
tem for distribution and subtransmission up to 
88 kv. They'll give you an extra margin of operat- 
ing security, low maintenance cost and long life. 


Lapp Insulator Co., Inc., LeRoy, N. Y. 
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WHEN you consider expansion... 
...he most important 
investment you can make is in 


the creative ability of men. 


FLUOKR 


The Fluor Corporation, Ltd. 
Engineers & Constructors 
2500 S. Atlantic Bivd., Los Angeles 





An application of television 
shows a pilot the image of his 
plane superimposed on a map of 
the territory over which he is 
flying. 
& 

An X-ray inspection method for 
solid cast rocket fuels reveals 
any cavities or fissures that 
would interfere with burning. 


& 
A new machine at Simplex ap- 
plies Condex Interlocked Armor 


over cable cores having diam- 
eters up to 4.5”. 


& 


An electronic guidance system 
will help river pilots to maneu- 
ver long strings of barges around 
the bends and under the bridges 
of the Mississippi. 


i 


A new facility for advanced re- 
search in thermonuclear reac- 
tions is expected to generate 
temperatures in the millions of 
degrees. 
& 

A land-mine exploder has been 
developed by the Army which 
will detonate buried explosives 
without damage to the exploder 
or the tank that carries it. 


& 


A new alkaline flashlight battery 
is said to last ten times as long 


as ordinary dry cells and to de- 


liver more power. 


& 


A generator-powered fiash-bulb 
holder is about the size of an 
electric razor. Half a turn of a 
wheel stores enough electricity 
in a capacitor to fire the bulb. 


& 


A television tube only five inches 
thick has been developed in 
England. 

& 


A process has been developed 
for electroplating copper on 
aluminum. The plating can be 
tinned, soldered or formed. 


A new synthetic rubber is resist- 
ant to oils, fuels and solvents 
and retains its properties at tem- 
peratures as high as 400°F. 


& 


A new chemical compound slows 
the growth of any part of a tree 
without affecting the rest. 


& 


A new electronic instrument an- 
alyzes the sequence of chemical 
reactions in the burning of rocket 
fuels in one ten-thousandth of a 
second. 
& 

A single relay system across 
Canada from Halifax to Victoria 
will carry television programs 
and telephone conversations. 


& 


The floodlights at Niagara Falls 
have been redesigned to give ten 
times the illumination of the 
former twenty-five-year-old sys- 
tem with no increase in power 
consumption. 
& 

Further information on these 
news items and on Simplex 
cable is available from any 


Simplex office. Please be 
specific in your requests. 


& 


Among the United States ex- 
hibits at Brussels will be an out- 
line of world history for the 
entire Christian era stored in a 
computer. Any item can be found 
in two-thirds of a second and 
printed in any one of ten lan- 
guages. 
& 


The first digital computer fast 
enough to evaluate the perform- 
ance of a missile in flight is said 
to be twenty-four times faster 
than preceding models. 

& 


A new X-ray technique reduces 
radiation exposure to a fraction 
of that now used for diagnosis. 


& 


A new truck transmission has 
twelve speeds in one gear box 
controlled by one lever. 


‘** The American manufacturers of transoceanic telephone cables”’ 


A new machine can weigh and 
sort coins at the rate of 18,000 
per hour with an accuracy of 
plus or minus one-fourth of one 
per cent. 


So 


A new desk-top machine covers 
one or both sides of documents 
with clear plastic film. 
&9 

A device for practice in marks- 
manship shoots, instead of a bul- 
let, a flash of light, which shows 
on the target. 


3 
WV 


An ultra-sensitive space speed- 
ometer measures acceleration in 
any direction. 


A Simplex Laboratory 


At the Simplex plant in Cambridge, six 
modern, well-equipped laboratories 
similar to the one shown here are de- 
voted to the never-ending search for 
new, better materials and methods 
which result in new, better wire and 
cable products. Over the years, this 
program of concentrated, intensive re- 
search has brought about a great num- 
ber of the most important technical 
advances and product improvements 
that have made Simplex the leader in 
the wire and cable industry. 


SIMPLEX WIRE & CABLE CO. 
Cambridge, Massachusetts and 
Newington, New Hampshire 
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UNIVERSAL because it is not critical as to system voltage. 
For example, the 14.4 kv Fusistor will take care of all 
system voltages down to 2.4 kv without impairment of its 
interrupting ability, and without inducing excessive 
transient overvoltages during interruption. Contrast this 
with other current limiting fuses which must be applied 
between 70% and 100% of nameplate voltage rating. 


UNIVERSAL because it fits all mountings, regardless of 
make. And just two ratings (different clip centers) will 
take care of most indoor potential transformer protection 
needs at 14.4 kv and below. There's no need to stock a 
rating for each system voltage. 


, 


HeEReE’s wHy: The Fusistor interrupts faults even at 
voltages substantially below its rating because of the 
inherent operating characteristics of its current limiting 
section (upper half of cutaway drawing, right). It uses 
helically coiled molybdenum wire, in turn helically coiled 
on a ceramic core, embedded in silica sand. Molybdenum 
has a high resistance even under normal conditions, and 
when fault current flows, its resistance increases rapidly. 
Thus, the Fusistor responds immediately to the fault, 
and—because of molybdenum’s high melting tempera- 
ture—its current limiting action continues longer. And 
when the molybdenum does melt, there is a less pro- 
nounced ‘“‘chopping”’ of the current. 


In the lower half of the Fusistor is a separate circuit 
interrupting section. Using time-tested boric acid, it 
positively interrupts even the lowest faults. And on maxi- 
mum faults, both sections combine to limit and interrupt 
the current. The Fusistor thus gives positive protection 
over the full range of fault currents. 


Fusistors rated 4.8 kv and higher have two plunger 
indicators (shown at the bottom of both views) which 
drop down to show that the fuse has blown. 


SeC Electric Company, 4421 Ravenswood Ave., Chicago 
40, Ill. In Canada: S&C Electric Canada, Ltd., 8 Vansco 
Rd., Toronto 14, Ont. 





There's a 


good reason 
WHY... 


Allis-Chalmers uses 


Maen 
OA 


tank surfaces of 
distribution transformers 


ADDS YEARS to tank tite 


HE gleaming, blue-gray surface of Allis-Chalmers distri- 
bution transformers stubbornly resists severest weather 
conditions, salt and acid atmospheres for a good reason. First, 
the original surface of the tank is converted to a non-metallic 
phosphate surface through a sequence of five separate chemical 
and cleaning baths. Then, two coats of synthetic resin base 
enamel are “hot sprayed” on the tank. Each coat is oven baked. 
Finally, after the transformer is assembled, the finish coat of 
enamel is applied. Then, to assure uniform, specified paint 
thickness, all tanks are gauged magnetically. Result: Far less 
corrosion maintenance — extra years of tank life. 
For all the good reasons why Allis-Chalmers distribution 
transformers assure outstanding performance for many years, 
‘ call your A-C man, or write Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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Editorial Comment 


July 28, 1958 


Newspapers Ad Not a Business Expense 


A large number of Tennessee Valley newspapers have been asked to sign a 
full page advertisement which is to appear in the Washington Post at an appro- 
priate time (p 48). The ad urges other newspapers and Congress to give favor- 
able consideration to the bill which would allow TVA to issue revenue bonds for 
expansion of its power system. 

Certainly newspapers, as well as other corporations and ordinary citizens, have 
the constitutional right to petition Congress for legislation desired by them. 
Personally we know of no more effective means of petition than well-written and 
well-placed advertising. 

However, we do want to emphatically call attention to two points regarding 
the proposed ad. 

Under present rulings of the Internal Revenue Service, the cost of this ad can- 
not by any stretch of the imagination be classed as a business expense for tax 
purposes. Therefore, this cost must be deducted from the newspapers’ profits 
as far as tax treatment is concerned. 

Second, readers should be informed that the ad is the brainchild and due 
largely to the efforts of Citizens for TVA, Inc, an organization dedicated to 
influencing legislation favorable to TVA. 


Lighting: Let Promotion Fit the Opportunities 


Last week Electrical World published a survey report on utility lighting pro- 
motion. Its principal finding: The utilities are again waking up to lighting’s pos- 
sibilities as a load builder and revenue producer, after having neglected it so 
long for the more “dramatic” loads in the home, in commerce, and in industry. 

There is not much question that utilities are stepping up their lighting promo- 
tional efforts. What does remain a question—and a very important one—is 
whether these efforts are commensurate with the long-range opportunity lighting 
presents. 

The answer, in most cases, is that they are not. But this is not to say that the 
power companies are lazy or indifferent or feel simply that what is to. be gained 
is not worth the effort. Rather, it is saying that utilities need help in promoting 
their lighting loads. Like their customers, they need education. The matter of 
lighting levels—a research rather than a promotional subject, and hence not 
covered in the survey report—is an excellent case in point: 

Utilities, like the rest of us, are going to have to discard their old ideas about 
the adequacy of today’s lighting levels. New studies indicate that today’s levels 
are woefully inadequate, and that the ideal lighting levels, even for relatively 
easy visual tasks, are in the order of several times those we use today. 

The question of what these levels will mean in terms of demand and load will 
have to be explored. They will have to be approached with care, but not with 
hesitancy. The idea of serving lighting loads that are ten times present ones 
should come as a challenge and not as a scare. 

Utilities must carry the main burden of getting widespread public acceptance 
of this kind of thinking about lighting. They will need help in doing it, but they 
should be starting the job right now. If they are ever going to realize from light- 
ing the possibilities inherent in it, their efforts will have to be commensurate with 
opportunities it presents. 
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Neither Side Stands to Gain 
in Memphis-TVA Rate Hassle 


® City calls 28% boost for interim power ‘retaliatory’ 
@ It’s comparable to estimated output cost, TVA counters 
® Co-ops, municipals view it as a ‘hands-off’ issue 


In the relative calm following the 
charges and denials of the Tennes- 
see Valley Authority-City of Mem- 
phis rate squabble, one point seems 
clear. Neither side stands to gain 
much. 

On the one hand, TVA’s 27.93% 
interim rate boost has brought 
charges that the action was a “re- 
taliatory measure,” in the words of 
Memphis Commissioner John T. 
Dwyer. The city’s commission also 
charged that “unless the courts 
knock out the higher rates . . .” 
all TVA’s distribution customers 
will become “virtual captives of the 
TVA system” and will be effectively 
prevented from ever making differ- 
ent supply arrangements. 

On the other hand, by filing a 
joint bill in Chancery Court asking 
for a declaratory judgment against 
TVA, the City of Memphis focuses 
attention on the battle of the budget 
its Light, Gas & Water Division has 
been forced to wage in constructing 
a steam plant during a period of 
spiraling labor and material cost. 

Here’s how the ruckus developed: 

The City of Memphis on June 25 
claimed in its court suit that TVA’s 
action in “inflicting exorbitant 
prices” on the LG&W Division vio- 
lated the intent of Congress in set- 
ting up the TVA. 


TVA Reneged, City Charges 


The action followed the division’s 
decision to increase its rates to more 
than 173,000 Memphis customers 
by 12.1% because of the higher 
TVA rates. Meeting in special ses- 
sion, city commission members 
lashed out at the giant power sys- 
tem for reneging on previous prom- 
ises not to take advantage of Mem- 
phis between the time its TVA 
contract expired and the time the 
city’s new generating plant can go 
on the line next spring. The commis- 
sion approved LG&W’s action and 


48 


authorized filing of the joint suit. 

The city’s contract with TVA ex- 
pired May 31. Negotiations for an 
agreeable rate structure for interim 
power until the second generator of 
the Thomas H. Allen Generating 
Plant goes into operation continued 
up to almost July. 

TVA then said it was increasing 
rates to the Memphis utility by 
about $2.5 million a year, accord- 
ing to T. H. Allen, LG&W presi- 
dent. 

“Memphis contends . . . its citi- 
zens are entitled to continue to re- 
ceive from TVA power at the same 
prevailing wholesale rates which 
TVA is charging other municipal- 
ities in the TVA service area,” the 
chancery bill said. “There is no 
basis for discriminating against 
Memphis just because it is in the 
process of constructing its own 
steam plant for future operation.” 


Dixon-Yates Fight ‘Saved TVA’ 


According to Memphis Mayor 
Edmund Orgill, “We delayed our 
plans for our own plant for nearly 
a year to allow TVA to make every 
effort to obtain an appropriation to 
increase its own capacity. When this 
failed, we led the successful fight 
against Dixon-Yates and thereby 
saved TVA from eventual dismem- 
berment.” 

Commissioner Dwyer heatedly 
said, “I was present at a meeting 
with the other city commissioners. 
. . . and the members of the TVA 
board last January and we were as- 
sured by Gen (Herbert) Vogel 
(TVA board chairman) that the 
TVA board would not take advan- 
tage of the city.” 

A TVA spokesman, meanwhile, 
said TVA was forced to increase its 
rates because the power will come 
from steam plants “and conse- 
quently will be at a somewhat 
higher cost.” The agency’s “policy 


of charging higher rates for firm 
power under short-term contracts 
accords with the producers of power 
generally,” he said. 

The higher Memphis price “is 
substantially the same as the esti- 
mated cost to Memphis of produc- 
ing power at its own steam plants 
after allowance is made for trans- 
mission line losses,” he said. 

“The reasonableness of the rates 
quoted by TVA is further demon- 
strated,” he added, “by our willing- 
ness to buy power produced by the 
proposed fourth unit of the Mem- 
phis plant during the winter of 
1961-62 at the same rates which 
TVA is charging Memphis for the 
interim power if Memphis should 
decide to schedule construction of 
this unit at this time.” 

When asked last week about their 
reaction, cooperatives and munic- 
ipals in TVA area indicated a 
hands-off attitude. They view the 
controversy as being strictly be- 
tween TVA and Memphis. 


‘It's Up to Courts:’ Vogel 


Meanwhile, Vogel said, “It’s all 
up to the courts now. When the 
City of Memphis filed suit against 
us to stop the increase, it took the 
whole matter out of our hands.” 

Vogel’s statement came five days 
after the board’s two other mem- 
bers were urged by two U.S. sen- 
ators to make every effort to settle 
the dispute. 

Arnold R. Jones and Dr Frank 
A. Welch, the board members, were 
confirmed by the Senate last fort- 
night. At that time Sen Albert Gore 
(D-Tenn.) and Robert Kerr (D- 
Okla.) urged Jones and Welch to 
see if the dispute with Memphis 
could not be settled to the satisfac- 
tion of both parties. 


Conference Postponed 


Their pleas came shortly before 
a scheduled conference between 
TVA board members and Memphis 
Officials was postponed when 
weather made it impossible for the 
board members’ plane to land in 
Memphis. Major Allen asked the di- 
rectors to try again soon. 

Such a meeting is designed to 
produce an out-of-court settlement, 
observers in Memphis believe. They 
feel the lawsuit is a business propo- 
sition and that the relationship be- 
tween the two agencies will not be 
disturbed. 
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Editors Asked 
to Back TVA Ad 


Newspapers in the Tennessee 
Valley area have been asked to 
get behind the push for quick 
passage of the TVA revenue bond 
financing bill. A bill providing for 
outside financing of TVA expansion 
passed the Senate last year and was 


scheduled to come to the House 
floor last week or this. 
Specifically, newspaper editors 


and publishers in the valley have 
been asked to lend their name to 
a full-page ad which would appear 
in the Washington Post when the 
bond bill comes to the House floor. 
Citizens for TVA, Inc, which ap- 
pears to be coordinating the lobby- 
ing effort, wrote all editors and pub- 
lishers in the region last month urg- 
ing them to support the ad. 

“As you know,” wrote Citizens 
for TVA Pres C. L. Beard, “the 
cost of the page has been under- 
written by two of the region’s news- 
papers, The Nashville Tennessean 
and the Louisville Courier Journal.” 
There was no request for funds in 
the letter asking for signatures for 
the ad. 

The proposed ad carries the head- 
line, “Have ball, will carry .. .” 
It calls on newspapers throughout 
the country and Congress to sup- 
port the revenue bond financing 
bill. 

The concluding paragraph says, 
“It is the consensus of the news- 
papers of the valley that the plan 
for TVA financing now before 
Congress is fair and workable. We 
urge objective appraisal of it by 
the press of the nation and favor- 
able consideration of it in the Halls 
of Congress.” 

It also says the ad is “Signed and 
paid for by these newspapers of 
the Tennessee Valley region:” Space 
is left for the signers. 


Arizona Asks for Dam License 


In a move to beat the City of 
Los Angeles to the punch, the 
Arizona Power Authority has asked 
FPC for a license to build a $162- 
million low dam in Bridge Canyon 
below Grand Canyon National 
Park. 
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Big Plans for 49th State 


A power potential that demands 
superlatives and the prospect of a 
power shortage affecting half the 
population two and a half years 
from now. 

This sums up the promise and 
problem ahead for Alaska. On the 
verge of joining the union, her size, 
the length of her coastline, the 
height of her mountain peaks, and 
her power potential require the 
glowing adjective. 

The Alaska District of the U.S. 
Army Corps of Engineers has, for 
example, mapped no fewer than 
100 hydro sites. All but a handful 
of them are south and east of the 
meandering Yukon River that cuts 
across the Alaskan middle. It is this 
southern territory that will be de- 
veloped first and most intensely 
now, if the dreamed-of economic 
boom linked to statehood does not 
turn illusory. 

The Corps has put the potential 
of the Yukon River “high among 
the great power rivers of the world.” 
Preliminary investigations by the 
Corps puts a prime capability in 
the Yukon basin alone of nearly 
8-million kw—and this excludes 
possible tremendous Canadian de- 





velopments in the Yukon’s head- 
waters. 

Rampart Canyon, about 250 mi 
north of Anchorage, is the outstand- 
ing site of the Yukon basin. Corps 
engineers envision generating facil- 
ities at Rampart Rapids, in the 
middle of a canyon ranging in width 
to 100 mi and downstream of a low- 
lands that could back water up for 
200 mi. The river bed is of sound 
granitic rock, as are abutments of 
the half-mile-wide stream. 

“With the flow completely con- 
trolled here,” the Corps has re- 
ported, “power production is esti- 
mated at about 3.5-million kw of 
prime power” from an ultimate res- 
ervoir area of about 10,000 sq mi. 

The outlook is just as promising, 
but on a less grand scale, through- 
out Alaska. Preliminary investiga- 
tions, for instance, in the southeast 
show 29 potential hydro sites in the 
Ketchikan area with at least 108,- 
000 kw of prime power; 19 in the 
Juneau region, with 147,000 kw; 14 
in the Petersburg-Wrangell area, 
with 68,000 kw; and 21 in the Sitka 
area with 72,100 kw. 

Perhaps second to Rampart Can- 
yon in promise—and more likely to 
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4 Nuciear- proposed, under construction! 


be developed even earlier—is Wood 
Canyon, about 120 mi northeast of 
Anchorage, where several potential 
sites for high dams are available. At 
one site, the engineers, have figured, 
a 615-ft-high concrete gravity dam 
could develop 14.5-million acre ft 
of storage and produce 7-billion 
kwhr a year for about 3.5 mills. 

What makes Wood Canyon in- 
triguing is its location, “within fea- 
sible transmission distance of suit- 
able tidewater industrial sites,” the 
engineers say. 

Thus, the long-term question is 
not whether Alaskan power can be 
had, but whether—and when—it 
will be needed. 

The short-term prospect isn’t so 
promising, at least in the greater 
Anchorage area where about half of 
the territory’s population is concen- 
trated. The area’s utility men pre- 
dict a serious power shortage in two 
and a half more years. 

The proposed Cooper Lake hy- 
dro project on the Kenai Peninsula 
may bring relief in 1961. The Rural 
Electrification Administration in 
June approved a loan of nearly $13 
million for the project to the Chu- 
gach Electric Association. Located 
about 120 mi south of Anchorage, 
the facility will consist of a 50-ft- 
high earth dam at the lake’s outlet. 
Storage water would drop 764 ft to 
a reinforced concrete powerhouse 
on Kenai Lake. Initial capacity of 
15,000 kw is planned. 


HOPED-FOR GRID would beef up serv- 
ice for half of Alaska’s population 
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Total capacity in and near An- 
chorage is 51,700 kw, most of which 
comes from the U.S. Bureau of 
Reclamation’s Lake Eklutna hydro 
project in the Cook Inlet 33 mi 
north of the city. 

Routing of transmission lines over 
rugged, mountainous terrain pre- 
sents a complex and challenging 
problem. A grid incorporating at 
least 66 mi of line is being consid- 
ered. Utility officials are looking 
to a future which will link the 
Anchorage-Matanuska systems with 
the Kenai Peninsula grid (see map). 

The Chugach cooperative, largest 
of nine REA electric borrowers, 
serves about 11,000 consumers. It 
generates 14,500 kw at a steam 
plant with the highest pressure in 
use in Alaska—850 psi with a tem- 
perature of 900F. 


Customers Average 400 Kwhr 


Average monthly use by the co- 
op’s residential consumers is about 
400 kwhr; large commercial con- 
sumers use about 15,000 kwhr. 
Practically all consumer goods are 
shipped from the states so the 
“slight” industrial load is not classed 
separately. 

Residential rates begin at 6¢ for 
the first SO kwhr. For water heater 
customers the last block is 3¢ for 
everything over 265 kwhr. Custom- 
ers without water heaters are stepped 
down to a block of 3¢ for everything 
over 1,000 kwhr. 


The long cold nights bring a load | 


curve 25% greater in the winter, 
says Clyde Ardin, manager of the 
Chugach co-op. 

An explosive increase of 200 to 
300% in power demand followed 
organization of the co-op in 1952. 
This has dropped to a rate of about 
15% per year. 

Any extension of the system is 
costly, Ardin says. Labor and mate- 
rials are high. Maintenance presents 
difficulties also. There is a “rather 
grim” permafrost condition, and 
muskeg areas slow power pole in- 
stallations. Constant line patrol and 
reclearing of the system’s 20 ft 
right-of-way is required when winds 
down shallow-rooted trees. 

Alaska’s nine electric co-ops serve 
16,215 customers with installed ca- 
pacity of 33,700 kw and operate 
1,500 mi of line. Another 15,250 
kw is currently being installed with 
two REA loans, the major one be- 
ing the Cooper Lake project. 


uU. Ss. Power 
Picture 


@ Ordinance on overhead 
lines debunked in Ohio 


© Cleveland Electric Illuminating 
Co should be authorized to build 
a proposed 132-kv overhead line 
in the suburb of Euclid. 

This was the recommendation of 
Clinton DeWitt, Western Reserve 
University law professor, who sat 
as special master at lengthy January 
hearings when the suburb sought 
to force CEI to install the line 
underground (EW, Feb. 3, p 58). 

DeWitt over-ruled almost every 
argument raised by the City of 
Euclid against the line installation. 
In a 104-page report submitted to 
the Court of Appeals for final 
ruling, DeWitt said an ordinance 
passed by the Euclid council in 
| March, 1957, requiring all power 
lines of more than 33 kv be in- 

| stalled underground, inflicted “an 
intolerable hardship” on CEI and 
the expense for underground lines 

| would be a “wasteful and needless 
investment which has no founda- 
tion in reason.” 

The overhead line would cost 
the company $10.31 a ft compared 
| with $55.95 a ft for UG, he pointed 
| out. 

To Euclid’s argument that the 
| proposed towers would exceed the 
suburb’s zoning ordinance, DeWitt 
replied that CEI was acting as an 
| agent of the state and had the 
| necessary power of eminent domain 
| to put up the towers. 

In effect, the report maintains 
| that construction of overhead lines 
| in Euclid bears no real or substan- 
tial relationship to the public health, 
safety, or welfare of the suburb. 
The case is the first legal test in 
Ohio of whether a community has 
the power to ban the construction 
of overhead lines. 

DeWitt found that the suburb’s 
evidence on radio-TV interference 
fell short of proof, as did conten- 
tions that the line would interfere 
with fire department operations. 
His report stated that a franchise 
ordinance passed by Euclid in 1906 
gave CEI a contract in perpetuity 
and granted the utility the right to 
erect and maintain its poles, towers 
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and lines in the community. The 
city’s consent to use of the streets 
by CEI may be qualified only by 
the “reasonable regulations pre- 
scribed by the City of Euclid in 
the lawful exercise of its police 
powers.” DeWitt opined _ that 
neither party had a right to annul 
the franchise without the consent 
of the other. 

The proposed line would run 
7.5 mi from CEI’s Lloyd substation 
to an East Cleveland substation. 
It would cross Euclid for a distance 
of 3.75 mi. 

Euclid officials said they would 
appeal the case to the Ohio Supreme 
Court. 


BRIEFS: Hiram, in the heart of 
Ohio Edison Co territory, said 
“Thanks, but no thanks,” to the 
company’s $200,000 offer for the 
municipal’s plant and distribution 
system . . . Central Power & Light 
Co is expected to submit a bid 
for the Brownsville municipal plant, 
which, including the system, has a 
$10-million bonded indebtness. 


System 
Briefs 


® Cochrane Dam dedicated 
® Huntington unit on line 


HYDRO: ® Cochrane Dam, Mon- 
tana’s newest power plant, was 
dedicated July 19. The fifth dam 
of Montana Power Co in a 16-mi 
stretch of Missouri River near Great 
Falls, the facility produces 60 Mw, 
boosts company capability to 671 
Mw. It is named for Harry H. 
Cochrane, the utility’s chief engi- 
neer for many years, who now is 
chief consulting engineer. 

Alabama Power Co has awarded 
a $9.5-million contract for its Weiss 
Dam on the Coosa River . . 
Seattle City Light and Kittitas 
County PUD, subscribers for 8.4% 
of the power from Priest Rapids 
Dam, will not exercise their options 
to purchase similar amounts of 
Grant County PUD Wanapum Dam 
output . . . Northern States Power 
Co dedicated its $3.5-million, 5.4- 
Mw hydro plant at Menomonie, 
Wis. 


STEAM: Houston Lighting & 
Power Co put two new generating 
plants on the line simultaneously 
July 12. The biggest, named for 
Board Chairman W. A. Parish, 
is in Fort Bend County near Sugar 
Land; the second, North Houston 
Station, helped put total capacity 
up to 1,821 Mw. 

e Huntington Beach  Station’s 
200-Mw unit—biggest steam ma- 
chine in the west—has gone on line 
for Southern California Ed. It has an 
axial flow design permitting steam 
to move in continuous horizontal 
path without downward right angle 
turns. Double pipeline extending 
2,000 ft under ocean floor brings 
sea water in for cooling. 

Fifty years after its founding, 
Carolina Power & Light added a 
sixth generating unit of 235,000 
hp at its Cape Fear plant... 
Delay attributed to slow delivery 
of a spindle has set back operating 
target date of TVA’s third Gallatin 
Steam Plant unit. 


TRANSMISSION: Common- 
wealth Edison Co has requested 
Illinois commission approval for 
construction of a 138-kv line, or 
lines, from Dresden Nuclear Plant 
to a McCook substation, which is 
relatively near Chicago . . . Route 
layout is underway for a 40-mi, 
230-kv line of Pacific Power & 
Light Co to carry power from Priest 
Rapids into the Yakima area; total 
cost—$2,750,000. Georgia Power 
Co’s new $2,112,000 230-kv line 
from Bonaire to Tifton and a 
$827,000 substation were energized 
earlier this month. 

Public Service of New Mexico 
energized 70-mi, 115-kv line from 
Albuquerque to uranium-produc- 
ing area near Grants. Kermac Nu- 
clear Fuels Corp built the line, now 
owns two-thirds of it; Phillips Pe- 
troleum owns remaining third. Year- 
end rate of delivery will be about 
10 Mw. 


MISCELLANY: Kittitas County 
PUD has approved a 2-yr option to 
purchase a railroad’s coal mines 
for $975,000, plus an 18¢ per ton 
royalty, to supply a 250-Mw steam 
plant planned by the PUD... A 
mineral exploration and geological 
mapping program will be under- 
taken by Pacific Power & Light 
Co and Great Northern Railway 
Co as a joint area development 
endeavor . A $213,512,000 
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budget for the fiscal year has been 
adopted by Los Angeles Board of 
Water & Power. 

Average annual home use hit 
7,084 kwhr, says TVA, for 12 
months ending April 30. It’s an 
18% increase for the period. U. S. 
average is 3,260 kwhr. 


Washington 
Wire 


® REA loans add 170 Mw 
© FPC readies for recess 
© Power bill post mortem 


e The Rural Electrification Ad- 
ministration reports that it made 
337 loans to 310 rural electric 
systems, totaling $241.6 million, 
during fiscal 1958. About 65% of 
these loans went to heavy up exist- 
ing lines, while 170,000 kw of 
generating capacity was called for 
in G&T loans. 

REA also reports that leaders 
of “some 400 to 500 rural electric 
systems” met with local appliance 
dealers between mid-May and mid- 
June to plan stepped-up electric 
appliance sales campaigns, follow- 
ing an appeal by President Eisen- 
hower that REA Section 5 loans 
be pushed to stimulate sales. 

REA adds that 25 manufacturers 
are working with the sales program. 


eThe Federal Power Commis- 
sion goes into its “summer recess” 
again this August, during which 
time final decisions and oral argu- 
ments will be held to an absolute 
minimum. Purpose of the recess 
is to allow the five-man board to 
catch up on previous work, although 
a “working majority” of commis- 
sioners will be available for emer- 
gency rulings. 

The commission has scheduled 
an Aug. 1 oral argument on the 
proposed expansion of Transcon- 
tinental Gas Pipe Line Corp’s 
natural gas facilities, including gas 
sales to Consolidated Edison Co 
of New York, Inc, because “Expedi- 
tious disposition of these matters 
is necessary in the public interest.” 


© Consideration of electric power 
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legislation on Capitol Hill is rapidly 
coming to an end, as members of 
Congress prepare to close the pres- 
ent session in the next few weeks. 
Any bills, which are not enacted by 
the close of this session, will be 
dead. 

Bills now doomed include: 

1. Legislation authorizing a pro- 
posed “partnership” contract by 
Pacific Gas & Electric Co to build 
and operate hydro-electric facilities 
at the Bureau of Reclamation’s 
Trinity River irrigation project. 
This bill never cleared a House In- 
terior subcommittee. 

2. The Trimble bill, which would 
reduce the cost-base for power pro- 
duced at federal multi-purpose 
dams to pay for any increased elec- 
cost of building generating facilities 
at the dams. This bill also is buried 
in the House Interior committee. 

3. The “downstream benefit” bill, 
which would require federal power 
dams to pay for any increased elec- 
tric output, which is the direct re- 
sult of increased river flows created 
by an upstream reservoir. The Fed- 
eral Power Commission figures such 
charges at the present time, but only 
non-federal dams are required to 
pay. This bill did not clear the 
House Commerce Committee, where 
hearings were scheduled, but can- 
celled, earlier this year. 

4. Sen Richard Neuberger’s bill, 
which would require the Interior 
Department to approve all migra- 
tory fish facilities in dam projects 
seeking FPC approval. The bill 
cleared the Senate Commerce Com- 
mittee, but it was never reported to 
the Senate floor. 

5. Hubert Humphrey’s bill, in- 
tended to return to the REA admin- 
istrator final loan-making authority. 
Hearings were held in both House 
and Senate Public Works subcom- 
mittees, but testimony indicated that 
the bill, as worded, would not do 
what its advocates had thought. 

The House Interior Committee 
is sitting on two other bills, ap- 
proved by the Senate, which still 
could be enacted this session, al- 
though chances are slight. First is 
an authorization bill for construc- 
tion of federal power facilities at 
the Burns Creek dam site, Idaho, 
which would be integrated into the 
Palisades project. The other is an 
authorization bill for the Fryingpan- 
Arkansas power and reclamation 
project in Colorado. 


52 


® Baltimore G&E hike ok’d | @ : 


eThe Maryland Public Service | 
Commission authorized a $9,254,- | 


000 a year overall rate increase for 
Baltimore Gas & Electric Co last 
fortnight, providing an increase in 


the utility’s rate of return from pre- | 
vious 6% to 6.25%. BG&E had | 


sought a 6.50% return in order to 
attract some $270 million for ex- 
pansion over the next five years. 


In the past 12 years the company’s | 


return has averaged 5.35%. 


The gas, steam heat, and electric | 
rates approved by the PSC will pro- | 


duce additional earnings of $4,442,- 


000 a year after taxes. The appli- | 
cation for changed electric schedules | 
was reduced by almost $700,000, | 


however. 


Still pending is action on BG&E’s | 


petition to establish a reserve fund 


for emergencies. With this the com- 
pany first would pay $2.5 million 


for repairing the damage of last 
March’s snow storm. A $1-million 
reserve would then be established 
for future emergencies. 


BRIEFS: Narragansett Electric 
Co is stuck with a 5.84% rate of 


return but it can establish bimonthly | 


billing despite the objections of 


Rhode Island’s Thomas A. Ken- | 


nelly, utility administrator. The 
State Supreme Court denied the 
company’s appeal on a rate in- 
crease Kennelly had turned down, 
but had this to say about the billing 


change: “The administrator should | 


not interfere with this function of 
management unless . . . bimonthly 
billing would be an unjust and un- 
reasonable burden on the rate pay- 
ers. Ordinarily the mere fact of in- 
vasion of management by the ad- 
ministrator is not a good ground for 
error, since the whole regulatory 


process of rate making is itself a | 


species of invasion.” 

Indiana’s PSC received one of its 
first. requests for a loan approval 
from Wabash County REMC since 
the commission ruled that REA 
loans required state approval . . . 
Ohio Edison Co is seeking an Akron 
rate increase pegged to an increased 
investment of $270 million on which 
average annual earnings on added 
investment are less than 342%. 








Utilities Go 


On the bay south of Tampa, 
Florida, workmen manning bulldoz- 
ers, dredgers, cranes and other con- 


struction equipment are busily 


| dredging, draining, laying streets 


and planning operations for what, 
when completed, will probably be 
the largest Medallion Home devel- 
opment in the country, the Apollo 
Beach Project. Ninety-nine percent 
of the planned 15,000 homes will 
carry an MH certification. 

Hollywood stars, color films, and 
other attention-getting gimmicks, 
will highlight a press preview and 
promotional kick-off in August. 
The development and promotion 
firm of Francis J. Corr, in charge of 
the project, is spending $150,000 
initially for promotion. 

But this is only one of the latest 
additions to a program, snowballing 
with utility support, which is help- 
ing to raise the electrical standards 
of new homes in this country. (A 
program to be initiated later this 
year will be aimed at the home mod- 
ernization market.) 

One hundred and eiglfty utilities, 
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All Out for Medallion Home Program 


representing 80% of the country’s 
residential meters, have established 
Medallion Home standards. Esti- 
mates are that if local promotion 
programs continue at the present 
pace, Medallion Homes will ac- 
count for sales of some 1% billion 
kwhrs in 1958. The Medallion 
Homes to be built in 1958 should 
provide a market for approximately 
$370 million in installed electrical 
equipment and should account for a 
minimum of $5 million in local ad- 
vertising and promotion, according 
to an LBE spokesman. 

Of the total of 161 utilities pres- 
ently promoting the program, 57 
have set standards for the Bronze 
Medallion Homes only, 11 have set 
Gold Medallion Home standards 
only, and 93 companies have set 
standards for Bronze and Gold. 

Thus 104 companies have set 
Gold Medallion Home standards, 
and 150 have Bronze Medallion 
Home Standards. In addition 101 
companies have specified lighting 
standards established by the Amer- 
ican Home Lighting Institute and 









87 companies are requiring 
HOUSEPOWER specifications. 

Standards for the program are 
flexible so that each utility can adapt 
them to local preferences and needs. 
(EW, Oct. 28, 1957, p 47.) 


How Utilities Push MH 


How have the utilities taken up 
the battle against the sub-standard 
electrical content of new homes. 

Indiana & Michigan Electric Co 
launched the first Midwest com- 
munity of 300 Medallion Homes in 
March at Swanson Highlands out- 
side South Bend, Inc. When the 
subdivision was opened for inspec- 
tion, 6,000 people showed up. Two 
weeks later another 2,000 took ad- 
vantage of a second open house. 

A tri-level, all-electric home has 
been built by the Architectural De- 
sign class at the Woman’s College 
of the University of North Carolina. 
Twenty-three students designed the 
home for construction by a local 
builder. Duke Power Co awarded 
it a Gold Medallion. The company 
also launched an all-out Gold Me- 
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dallion Home promotion in Char- 
lotte, N. C., co-sponsored by the 
Charlotte Home Builders Assn. 

El Paso Electric Co has a Me- 
dallion Home Plan Book which they 
distribute to builders. The booklet 
tells what the program is, its ad- 
vantages for builders and _ allied 
trades, the part the utility plays in 
the program, what the builder is to 
do, requirements for a Medallion 
Home, and wiring allowances. 

In a three-week period, more than 
15,000 persons visited the first all- 
electric home in Southern California 
to receive a Gold Medallion, despite 
the fact the home was 40. miles from 
the nearest metropolitan area. 

California Electric Power Co and 
Southern California Edison co-spon- 
sored a Medallion Home exhibit at 
the San Bernadino National Orange 
Show. Seven electrical equipment 
manufacturers joined in the display 
which featured five different built-in 
kitchens, laundry equipment and the 
latest in home lighting. 

The first apartment project in 

(Continued on page 92) 
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AIEE SUMMER GENERAL 


SUMMER GENERAL MEETING CHAIRMAN was D. J. Mun- 
hall, Munhall Co, left. Others are R. R. MacLeod, Niagara- 


Mohawk; W. J. Barrett, Bell Telephone, retiring AIEE 
president; L. F. Hickernell, Anaconda, incoming president 


Tells AIEE Lightning Pre-Strike 


Griscom gives theory at Institute’s Buffalo meeting: Sessions 
deal with transmission, distribution, and use of computers 


A new theory of lightning behav- 
ior was presented to the American 
Institute of Electrical Engineers at 
its summer meeting June 23-27 at 
Buffalo, N. Y. The theory was based 
on a new concept of step leader 
propagation. 

Lightning pre-strike current, rather 
than the return stroke, determines 
the outage rate of a transmission 
line with certain line design con- 
stants, S. B. Griscom, Westinghouse 
Electric Corp, told the session on 
transmission. 

The head of a leader contains a 
disproportionately large amount of 
charge, compared with a similar 
length of the leader proper, he ar- 
gued. Dumping this charge into a 
tower, he said, results in a large, 
short-duration “pre-strike” current 
pulse which precedes the return- 
stroke current. This charge is termed 
a pre-strike and pre-strike current 
flowing into the tower creates high- 
magnitude, short-time voltage spikes 
at the tower top, he said. Within 
certain ranges of transmission line 
constants, this pre-strike current de- 


54 


termines the interruptions of lines. 

Analyzing the effect of pre-strike 
current on line performance, Gris- 
com, along with J. W. Skooglund 
and A. R. Hileman, all Westing- 
house, concluded: 

1. Pre-strike current wave form 
is influenced by characteristics of the 
stricken transmission structure and 
has very high rates of change com- 
pared to stroke current of the AIEE 
method. 

2. Severity of the pre-strike varies 
about as the square of tower height. 

3. Pre-strike theory predicts 
higher tower top potentials than the 
AIEE method for equal stroke in- 
tensity and zero footing resistance. 

These conclusions suggested that 
poor lightning performance of some 
lines is due to pre-strike phenom- 
ena. 

A rationalized approach to insu- 
lation requirements of transmission 
lines in the 115-to-500-kv range was 
offered by P. L. Bellaschi, consult- 
ing engineer. His criteria for deriv- 
ing line insulation levels to with- 
stand switching over-voltages were: 


e Line-to-ground 60-cps voltage 
5% above rated voltage. 

¢ Maximum switching overvoltage 
not to exceed 2.75 times line-to- 
ground crest. 

e Multiplying factors consisting 
of: A ratio of 1.15 for impulse-to- 
switching; a withstand-to-critical of 
1.15; an allowance of 1.10 for non- 
standard atmospheric conditions; a 
no-contamination factor of 1.0; and 
a factor of safety of 1.15. These 
factors are applied geometrically. 

Bellaschi selected 6, 12, 15, 18 
and 26-unit suspension strings for 
115, 230, 288, 345 and 460 kv, 
respectively, to withstand switching 
surges and concluded that the same 
number of 10-in. units would meet 
60-cps insulation requirements. He 
reached this conclusion by basing 
derivation on 60-cps withstand data 
for bushings. To provide for the 
influence of lightning on line insu- 
lation, he increased the insulators 
required for voltages below 230 
kv. Above 230 kv he saw little need 
for departing from values cited. 

Switching surge investigations 
growing out of an incident at Tan- 
ners Creek generating station of 
Indiana & Michigan Electric Co 
were discussed in three papers. Pre- 
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EHV SESSION brought together (I to r) K. A. Tuttle, BPA; 


Skooglund, A. R. Hileman, Westinghouse; J. T. Lusignan Jr., 


H. L. Rorden, American Electric Power Service Corp; J. W. Ohio Brass, and C. M. Lane, Westinghouse Electric Corp 


Current Determines Outage Rate 


senting the circumstances, H. L. 
Rorden, American Electric Power 
Service Corp; J. M. Dils, Indiana & 
Michigan Electric Co; S. B. Gris- 
com, J. W. Skooglund, and Edward 
Beck, all of Westinghouse, ex- 
plained that de-energization of 1,300 
ft of 345-kv bus by a disconnecting 
switch produced severe system over- 
voltage. Although effectively limited 
by lightning arresters to a value 
below the equipment insulation 
strength, these surges imposed severe 
duty on arresters. One phase of a 
345-kv arrester failed and the asso- 
ciated 225-Mw generating unit re- 
layed by differential action to isolate 
the fault. Analytical studies reported 
by Griscom, Skooglund and A. R. 
Hileman, Westinghouse Electric 
Corp, showed transient crest volt- 
ages at the arrester locations on the 
bus and at the generator transform- 
ers were 2.25 and 1.8 per unit. 

A series resistor in series with 
each pole of the disconnecting 
switch has eliminated overvoltages 
on the 345-kv system at Tanners 
Creek and reduced transients on 
lower voltage circuits to a safe value 
during bus de-energization. The re- 
sistor is automatically inserted into 
the circuit when the switch is op- 


erated. C. W. Upton and C. M. 
Lane, Westinghouse, discussed the 
design. 

Choice of an overhead rather 
than a submarine crossing of Jervis 
Inlet, British Columbia, was in- 
fluenced by depth—1200 ft—of the 
inlet; the severity of tidal currents— 
6 knots—and the rocky bottom. 
Thus the 10,000-ft, 132-kv trans- 
mission circuit was carried overhead 
on three 1%-in., 91-strand, 228,- 
000-Ib conductors stressed to 99,- 
600 Ib under heavy loading condi- 
tions. Conductor was dead-ended on 
12 strings of nine 25,000 Ib disc in- 
sulators. To avoid the 35 T ten- 
sion required to keep conductor 
clear of the sea, it was unreeled 
across the inlet and supported on 
scows. Steel strands were protected 
against corrosion by a coating of 
protective compound. 


Favors Radial EHV Overlay 


The economic case for a radial 
arrangement of higher voltage trans- 
mission lines feeding a close-knit, 
medium-voltage transmission net- 
work was presented by J. W. Graff, 
Alabama Power Co. Where a power 
system’s highly developed and ex- 
panding transmission network is the 
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main supply to bulk power substa- 
tions and individual large customers, 
it will pay to consider radial type 
superposition of EHV lines at an 
early stage. It may be more eco- 
nomical than continued dependence 
on the medium-voltage network for 
emergency service, he said. 

R. J. Mather, BPA, and A. R. 
Hard, Washington State University, 
laid down six defects that justify 
rejection of horizontal bundle-con- 
ductor spacer designs: 

1. Corona production under op- 
erating conditions. 

2. Spacers lacking adequate 
gripping action in the clamps. 

3. Designs with too light rigidity 
(under 50 Ib compressive strength). 

4. Designs that have loose articu- 
lation. 

5. Spacers requiring grease or 
organic materials for use. 

6. Designs that do not permit 
some movement. 

Most essential features of the 
Varney method of graphical calcu- 
lations are retained in a new sys- 
tem for presenting sag-tension data 
newly developed and presented by 
P. G. Malburg and W. Janischew- 
sky, Aluminum Co of Canada and 

(Continued on page 79) 
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MASTER EQUIPMENT FILE, kept at each generating station, 


preventive maintenance program in a single mobile case. 


has all permanent maintenance records used in scheduled Once a week station personnel file and type job orders 


Preventive Maintenance is Cycled 


PS of Indiana’s special forms and record system obviate 
station equipment breakdown and keep capacity available 


Public Service Co of Indiana, Inc, 
has established a scheduled preven- 
tive maintenance program for gen- 
erating stations which obviates 
equipment breakdowns and keeps 
maximum capacity available at all 
times. The program includes a sys- 
tem of continuous records upon 
which the cycling of planned main- 
tenance can be based. Efficiences 
can be readily determined from 
these records. 

The new program was developed 
after programs in effect on several 
other systems had been appraised. 
The program developed was tailored 
to fit the company’s particular 
needs. It puts equipment mainte- 
nance on a scheduled, systematic 
basis and provides a flexible means 
of re-scheduling maintenance jobs 
where necessary. It sets up a con- 
venient method for the men, who 
can make recommendations on 
maintenance needs. 
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First step in setting up the pro- 
gram was development of special 
forms and a record system. The lat- 
ter is composed basically of a master 
equipment file, a scheduling file, and 
auxiliary copy holders. The master 
equipment file contains equipment 
data record forms listing nameplate 
data and component parts of equip- 
ment units and maintenance work 
completed. This file has job descrip- 
tion forms for jobs done, equipment 
units being broken down into work 
units. The file shows how often 
work should be performed in each 
case. 

Station office personnel select the 
required maintenance jobs from the 
records in the master equipment file. 
Job orders are written for these and 
placed in the scheduling file, in the 
order, by week, in which the work 
is to be done. The scheduling file is 
portable and converts easily into a 
carrying case. Later, a specific date 


on which the job is to be performed 
is assigned to each job order in the 
scheduling file. 

Auxiliary copy holders are for 
foremen and _ supervisors. These 
serve as files for their copies of job 
orders in process. The man, who 
performs the work, has a clip board 
serving as a copy holder for the par- 
ticular job orders assigned to him. 


File Checked Weekly 


Once a week, at the generating 
Station, say on Monday morning, 
the master equipment file is exam- 
ined. Maintenance jobs which will 
not reduce the station’s generating 
capability and should be performed 
in the fifth week ahead, are selected. 
A system of markers and color- 
coded signals attached to the forms 
in the file help locate these jobs. 

The master equipment file is ex- 
amined a second time to select pre- 
ventive maintenance jobs which in- 
volve a reduction of capability but 
should be performed in the ninth 
week ahead. As the files are examin- 
ined, job orders are typed and put 
in the scheduling file, according to 
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the week for which they are sched- 
uled. 

Each Tuesday morning the super- 
visors at the generating station meet 
to go through the scheduling file and 
assign specific days for the jobs not 
requiring a reduction in generating 
capability. Such jobs are assigned 
specific dates at a meeting of station 
superintendents with the system op- 
erator. These meetings are held 
every two months. 

As the scheduling files are de- 
signed to close into portable carry- 
ing cases, each station superintend- 
ent can bring his own and return 
with specific job order dates as- 
signed. This meeting is for coordina- 
tion, being held to avoid job order 
conflicts and eliminate work involv- 
ing a simultaneous reduction of gen- 
erating capability at two stations. 

Each day job orders are pulled 
from the scheduling file for work on 
the following day. Each job order 
form has four copies. Copy 4 is left 
in the file. The other three copies 
are distributed to the supervisors 
responsible for the particular work. 
The supervisor files Copy 1 in his 
auxiliary copy holder and gives 
Copies 2 and 3 to a foreman. The 
latter, at the start of the next day, 
gives Copy 2 to the man assigned. 


Effectiveness Evaluated 


Upon completion of the job, the 
man records on the back of Copy 2 
the work completed, materials used, 
the man-hours it took, and his com- 
ments. Copy 2 is given to the fore- 
man who edits it, forwards it to the 
supervisor, and destroys Copy 3. 
The supervisor also edits Copy 2, 
making sure the information is cor- 
rect. He then forwards it to the sta- 
tion office and destroys Copy 1. 

In the office, Copy 2 is tran- 
scribed to the maintenance record 
form in the master equipment file, 
and the signal system is used to 
show the established time for per- 
forming the job again. Copy 4 is 
removed from the scheduling file 
and destroyed. 

Copy 2 is routed to the sta- 
tion superintendent who reviews it 
to evaluate the effectiveness of the 
program. A system of checks and 
re-checks has been developed to as- 
sure that nothing is overlooked. 
The program has worked well. Op- 
erating and maintenance people and 
management have expressed en- 
thusiasm for it. 


PORTABLE SCHEDULING FILE contains all types job orders including copies 
for pending jobs and copy for jobs in process. It closes to form a carrying case 


AUXILIARY COPY HOLDER was given to each generating station foreman and 
supervisor. In this holder he keeps his own copy of maintenance jobs in process 
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FORMS include equipment data records, job description, and job order 
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Service Cables Lashed with Rods Reduce Labor 


R. W. TOLER, Electrical Engineer, Arkansas Power & Light Co, 
Pine Bluff, Ark. 


Preformed lashing rods are used by Arkansas Power 
& Light Co for most short runs of aerial cable second- 
ary and for almost all service cables larger than 1/0 
aluminum. This practice during the past 242 years has 
cut installed costs. by reducing the labor involved. More- 
over, use of lashing rods provides a neat installation. 

Lashing rods used are spiral formed rods of galvan- 
ized steel with a bore selected to accommodate a nar- 
row range of cable sizes. When installed the rods fit 
quite tightly, presenting a neat appearance that is diffi- 
cult to distinguish from spun cable. 

Experience has shown that the normal pitch of the 
rods is short enough to support all cables installed so 
far. These cables have phase wires insulated with 


Two Unique 
Mouses Clean 


Oil Cable Pipe 


F. W. KLINE, Superintendent of Construc- 
tion, 

F. J. WELLS, Engineer, Long Island Light- 
ing Co, Hicksville, N. Y. 


Directed blasts of nitrogen gas 
can be effective in removing con- 
taminating oil from pipe joint re- 
cesses. Long Island Lighting Co 


thermo-setting compounds. If softer thermo-plastic 
compounds were used or if the cables were extremely 
heavy, the rods should be installed at closer intervals 
than the normal pitch. Multiple rods could be spaced 
equally and interposed between one another to pro- 
duce whatever pitch is required, even down to | in. 

Installations are governed by the following factors: 

1. Stringing tension of the messenger with cable load 
shall not exceed 20% of its ultimate strength. 

2. Initial sag shall not exceed 5% of the span length 
for 50-ft spans or longer nor 10% of the span length 
for spans under 50-ft. 

3. Customer’s building or structure 
strained beyond safe limits. 

The 72-in. long rods are used for lashing service ca- 
bles larger than 1/0 aluminum. Standards have been 
set up for field assembled service cables rated from 195 
to 1,000 amp. When a larger capacity cable is needed, 
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Three Swabs 
\ Follow Mouse 


built two unique mouses for direct- 
ing a stream of nitrogen into the 
recesses of bell and spigot joints 
inaccessible to normal swabbing pro- 
cedures. 

The two devices, named Blind 
Mouse and Nozzlehead Mouse, are 
propelled through the pipe by nitro- 
gen pressure. The Blind Mouse 
blasts oil from the pipe joint recess 
when travelling in spigot to bell 
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direction. The Nozzlehead Mouse is 
effective in the opposite direction. 
Hollow-shafted swabs, capable of 
passing nitrogen gas, are attached 
to the mouses. 

The two mouses were tested on 
an experimental 10-ft section of pipe 
before the cleaning operation was 
begun. Both mouses were effective 
in removing oil. 

The contaminating oil, which in 
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this case had entered the pipe from 
the vacuum pump seal during evac- 
uation, was miscible with cable oil, 
so the pump seal oil could not be 
floated out with cable oil. Repeated 
passes with the two mouses proved 
successful in removing the contami- 
nating oil from the cable recesses. 
Traces of contaminating oil which 
may remain should have no effect 
on the cable oil. 
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Messenger, ‘hg to “Ag-in. 
HS galv. steel. ACSR substituted 
when used os neutral 
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Rubber - Neoprene, 600-V Coble 
(% Al to 1000 MCM Cu) 


PREFORMED LASHING RODS are installed over the entire 
length of the conductor to insure adequate support 


two standard size cables are strung. 
For cables of 1/0 aluminum or smaller, Arkansas 
P&L uses factory assembled duplex, triplex, and quad- 


NEAR DEADEND, lashing rod is cut off at friction tape. 
Cable band is installed over tape to secure rod 


ruplex cables. These all have bare ACSR neutral-mes- 
sengers and neoprene-covered all-aluminum phase con- 
ductors. 


Stringing Block Simplifies Reconductoring 


A. McAULEY, Line Foreman, Commonwealth Edison Co, May- 
wood, Ill. 


Reconductoring primary circuits on the Common- 
wealth Edison Co system has been simplified by the 
development of a special stringing block. The new block 
permits safer installation of new conductors parallel 
and adjacent to existing energized conductors by hold- 
ing the new wire in a position below the level of the 
energized conductors throughout the entire stringing 
operation. 

The block has wide, small-diameter rollers instead 
of a sheave, and the base roller is set low in the block, 
providing a wide, deep throat that will permit swivels, 
splices, and large running lines to pass through the 
block easily without danger of jamming. The mounting 
portion fits over a transformer arm and is securely 
clamped to the arm by tightening a hinged bolt which 
fits into a slot at the lower end of the block. This ar- 
rangement makes it easy to install and remove the 
blocks quickly. 

Much of the reconductoring involves double feeder 
construction with limited clearance problems. The 
sheave stringing block previously used stood slightly 
above the old conductors, and the new lines would 
sometimes sag into the energized conductors during 
stringing operations. 
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A NEW STRINGING BLOCK is inspected by Commonwea!th 
vice president L. E. Pierron, left, and the author 





Engineering Reference Sheet 


Calculate Secondary Bus Faults with Nomograph 


Nomograph affords simple and accurate 
method of calculating substation secondary 
bus faults. Two examples illustrate use. 


H. C. VAN HORN, Division Transmission Engineer, Georgia 
Power Co, Valdosta, Ga. 


Secondary bus faults may be calculated for three- 
phase banks of two-winding transformers connected 
delta/delta or delta/wye and for single-phase trans- 
formers connected phase-to-phase to a three-phase sup- 
ply system. 

The curves are plotted from the formula: 

‘ 100 X Mva Base 
8¢ Fault Mva = ~5 Som 92, + Bank %2, 
Where: 

%Z, = Positive sequence impedance at base Mva 

%Z. = Negative sequence impedance at base Mva 

%Z. = Zero sequence impedance at base Mva 

It is assumed that system and transformer imped- 
ances have the same R/X ratio and that system %Z, 
— % Zo. 

The same formula may be used to calculate phase- 
to-ground faults by modifying the system %Z,. Be- 
cause system %Z, == %Zz and transformer %Z, = 
% Ze. = %oZu: 

Phase-to-ground Equivalent Mva 


3 X 100 X Mva Base 


~ 2 System %Z, + 3 X Transformer %Z, 


eines oe cs, 
2/3 System %Z, + Transformer %Z, 
For phase-to-ground faults the available system short- 
circuit capability is multiplied by 1.5 because the 
system impedance is multiplied by 2/3. Phase-to- 
ground or neutral faults occur only on wye-connected 
systems. 

To calculate a secondary fault for a single-phase 
transformer connected phase-to-phase on a 3-phase 
system the formula is modified as follows: 

Equivalent Mva (3-ph) 
s 173 X Mva Base s 
2 X System %Z, + Transformer %Z, 





or 
1-phase Fault Mva 


= 100 X Mva Base st ai) 
~ 2X System %Z, + Transformer %Z, 


In this case single-phase transformer kva is used, the 
available system 3-phase short-circuit capability is 
multiplied by 0.5, and the answer is in 1-phase Mva. 


Republication rights reserved by author 
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Results obtained from this nomograph are useful in 
making distribution fault studies and for the applica- 
tion of low voltage switchgear. In applying air circuit 
breakers, the Mva fault values should be multiplied 
by 1.25 to account for the dc component. Factor 1.25 
has been adopted by NEMA as an average value. 


Example No. 1 


Assume a 3.000-kva bank, 7% impedance, con- 
nected 66 kv delta to 7.2/12.5 kv wye with a solidly 
grounded neutral. The available system short-circuit 
capacity is 100 Mva 3-phase on the 66-kv bus. 

STEP 1. Determine 3-phase fault on the low volt- 
age bus: 

(a) Enter chart on the right-hand scale-Transformer 
Bank Capacity at 3,000 kva. 

(b) Follow dash-line horizontally to the 7% im- 
pedance line. 

(c) Go vertically to the 1% impedance line. 

(d) Continue up paralleling curved lines to inter- 
section with horizontal line for 100 Mva—Available 
System Short-Circuit Mva as read from left scale. 

(e) Continue up vertically and read 3-phase fault 
of 30 Mva from top scale. 30 Mva = 1,390 amp at 
12.5 kv. 

STEP 2. Determine phase-to-phase fault on the 
low-voltage bus: 

Multioly 3-phase fault by 0.866 to get 1,204 amp. 

STEP 3. Determine phase-to-neutral fault on the 
low-voltave bus: 

Multivly available system short-circuit Mva by 1.5 
and proceed as for 3-phase fault. 

Phase-to-neutral fault is 33.3 Mva or 1,540 amp. 

Curved lines on this chart are spaced equidistant 
wn a slope parallel to the impedance lines. Interpolate 
by proportioning between curves on this slope. 


Example No. 2 


Assume a 1,250-kva, 13,800-480 v, single-phase 
transformer, 6% impedance connected phase-to-phase 
on the high side to a 3-phase system with an available 
system short-circuit capacity of 250 Mva. 

STEP 1. Determine phase-to-phase fault on the 
low-voltage bus: 

(a) Enter chart on the right-hand scale-Transformer 
Bank Capacity at 1,250 kva. 

(b) Follow dash-line horizontally to the 6% imped- 
ance line. 

(c) Go vertically to the 1% impedance line. 

(d) Continue up paralleling curved lines to intersec- 
tion with horizontal line for 125 Mva—Available Sys- 
tem Short-Circuit Mva as read from left scale. 
Available Mva of 250 is multiplied by 0.5 in this case. 

(e) Continue up vertically and read 1-phase fault 
of 17.9 Mva or 37,300 amp at 480 v 1-phase. 
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Secondory Bus Fault Mva,3-Phase Symmetrical 
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To determine the secondary fault for a transformer 
connected to an infinite bus, enter chart on the side 
scale at transformer bank kva, go horizontally to the 
proper percent impedance line, then proceed vertically 
to the top scale and read the fault value. This would 
be the procedure if the available system fault line lay 
below the point where the vertical line crosses the 1% 
impedance line. 
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Network Changes Bring Savings 


Boost in usable transformer capacity obtained is chief factor that 
brings 15% cut in new investment for downtown Chicago supply system 


JOHN D. JACOBSON, System Planning Department, Common- 
wealth Edison Co, Chicago, Ill. 


Commonwealth Edison Co has reduced by 15% 
the new investment for its ac secondary network in 
downtown Chicago. This reduction was accomplished 
by modifying the company’s so-called “secondary con- 
tingency” basis for network system planning. The sav- 
ings result primarily from the increase in usable trans- 
former capacity by foregoing daytime construction and 
maintenance work on the network during the summer 
peak load period. 

Before 1957, the network was planned so that ca- 
pacity would be available to permit scheduled outage 
of any one element during regular load periods and to 
handle simultaneous forced outage of another element 
in the same network section. This plan was based on 
the fact that it was considered necessary to do con- 
struction, maintenance, and testing on a ‘year-round 
schedule. 

With increased use of commercial air-conditioning, 
the network as a whole has developed a pronounced 
and, apparently, permanent summer peak characteris- 
tic. As a result, practically all the annual reinforcement 
and rearrangement work on the network was completed 
necessarily before June 1. This timing suggested that 
overall economy could be achieved by dispensing with 
the nominal amount of daytime construction and main- 
tenance work on the network system during the four 
months of so-called “summer peak load.” 


4-Unit Vault Used as Example 


How this works out may be seen by examining a net- 
work vault with four 1,000-kva transformers, whose 
capability is fixed by summer thermal conditions. 

With the second contingency basis for calculating 
summer limiting conditions on the vault: 

1. Normal capability of vault was figured at the 
capability of three transformers (figuring one trans- 
former on a scheduled outage). Capability 3,300 kva. 

2. Emergency capability of vault was that of 
two transformers (figuring one transformer on a sched- 
uled outage and one transformer on a forced outage). 
Capability 2,800 kva. 

With the new plan, under summer limiting condi- 
tions, the emergency capability of three transformers 
(one transformer forced out of service) is 3,750 kva. 
No scheduled outages are permitted during daytime 
peak loads in summer under this plan. 

During winter the transformer capability is higher 
than in summer. But, as there are scheduled outages in 
winter, vault capability is figured on the basis of the 
capability of two transformers (figuring that one of the 


Total Network Transformer Copocity In Percent 
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four transformers is on a scheduled outage and one is 
forced out of service). Vault capability then is 3,000 
kva. 

Vault capacity has been increased from 2,800 to 
3,750 kva for the typical summer peak situation. Also, 
for the average condition where the winter load is less 
than 80% of the summer load, the dual outage provi- 
sion permitting daytime work during eight months of 
the year is available without additional investment costs. 

The actual network is made up of a system of street 
mains and partly interconnected vaults containing from 
one to five transformers. The capacity of every vault 
has been increased similarly to the four-unit example 
given here. The overall expected gain in capacity by 
the modified plan, which has been verified by 1957's 
experience, is illustrated. In the chart the curve of 
seasonal capacity more nearly conforms now to the 
shape of the load curve. 


July 28, 1958 @ ELECTRICAL WORLD 











41% ACCURACY: 


both G-E demand 
registers have it 


This is General Electric’s unique 
M-30, the indicating demand reg- 
ister that delivers +1% full- 
scale accuracy. You can read its 
big nine-inch scale clearly and ex- 
actly, right up to the very accuracy 
limits of the watthour meter itself. 
For example, a 200-division scale 
gives you precise, at-a-glance read- 
ings as small as }4, 4 or even 1/10 
kw, depending upon meter capacity. 
You get this same high degree of 
accuracy and readability in General 
Electric’s M-31 cumulative demand 

register, too. And direct gear drive in both registers 

passes on the exclusive benefits of magnetic suspension. 

What’s more, G-E demand registers are economical. 

They provide up to 50% reduction in inventory because, 

unlike most other mechanicals, they can be used on 

both single-phase and polyphase me- 

ters. Your General Electric apparatus 

salesman will be glad to give you 

more information. Or, write to 

General Electric Company, Section LvE 

628-16, Schenectady 5, New York. “Cornice 
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SAFETY 
YOU CAN 


With “visual break’ design 
of circuit breakers used in 
G-E Metal-clad Switchgear 


The man who operates General Electric Metal- 
clad Switchgear doesn’t have to guess whether 
breakers are completely disconnected—he can 
actually see when primary disconnects are parted. 

This tangible contribution to safety is made 
possible by General Electric’s vertical-lift principle 
of operation. Because of vertical-lift, General 
Electric Metal-clad Switchgear provides ‘“‘visual- 
break”’ safety for operators, plant and equipment. 

Further safety is provided by positive inter- 
locks which prevent raising or lowering the breaker 
unless it is open, and by shutters which auto- 
matically shield stationary contacts as soon as the 
disconnects part. 

In addition to “‘visual-break,’”’ General Electric’s 
vertical-lift operation gives you: 
@ minimized danger of breaker tip-over because 
of a lower center of gravity 
® protection against non-functional hazards be- 
cause arc chutes and mechanism are covered 


e reduced replacement work and maintenance be- 
cause contacts are protected from falling arc 
products which cause corrosion and pitting. 


For details about the many other advantages of 
Metal-clad Switchgear, contact your nearest G-E 
Apparatus Sales Office. General Electric Co., 
Schenectady, N. Y. 511-29 


““VISUAL-BREAK’’ OPERATION greatly simplifies breaker 
handling during inspection and maintenance. Operators 
can see when primary disconnects are parted—for safe 
breaker removal. Breaker’s lower center of gravity min- 
imizes the danger of breaker tip-over. 
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HEINZ STEUER, Service Engineer, Regula- 
tor Service Section, Allis-Chalmers Mfg 
Co, Milwaukee, Wisc. 

Preventive maintenance of feeder 
voltage regulators is helpful to their 
satisfactory operation. This type of 
program avoids the problem of fix- 
ing troubles at inconvenient times. 

A periodic inspection procedure 
based on realistic intervals can ef- 
fectively reduce system outages. To 
facilitate regular inspection and 
maintenance, a field service truck 





[Equipment and Parts Carried] 

in Service Truck 

A-Meters | 
Two ac voltmeters, O-150-300v, | 
Megger, Clamp-on ammeter, 


’ voit- ohmmeter 


' 

| B- Mechanism and control panel parte! 
>- Inspection jacks 

|0-Geor motors 

| E- Bushings 


F-Gaskets 
G-Cement, paint 
H-Rags, hand cleaner 
I-Nuts, bolt, etc 





Mobile Unit Aids Regulator Service 


and trailer have been developed. 
To determine what to look for in 
such a program, 25 years of regula- 
tor design and operating data were 
analyzed. This study established 
that most service requirements oc- 
curred in definite cycles. Anticipat- 
ing these cycles can reduce break- 
downs as much as 80%. 
Preventative maintenance inspec- 
tions have the advantage of pre- 
planning. All work can be com- 
pleted during normal working 


TESTING EQUIPMENT and replacement parts are carried in service truck (above); 
service trailer (below) carries oil testing facilities and an oil filter press 


aoe 
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hours. Inspections can be scheduled 
in an off-peak period when the regu- 
lators are not needed and there is 
no inconvenience to customers. 

The regulator service truck and 
trailer are equipped with parts, 
tools and testing equipment. Thus, 
replacement parts are conveniently 
available so that most repairs can 
be made immediately. 

Regulator inspection jacks facili- 
tate the untanking of the regulator 
at substations. The service unit is 
also equipped with oil testing facili- 
ties and filtering equipment. 

The service truck is operated 
throughout the country on a regional 
basis. Electric utilities are advised 
when it will be in their locality. 
Inspections and maintenance work 
are performed at the equipment lo- 
cation, without moving regulators 
to a service shop. Necessary replac- 
ment parts are taken from the truck. 

Regulator oil is tested for dielec- 
tric strength and acid condition. 
If oil tests below 22 ky, it is filtered 
with the portable filter press. 

Single-phase regulators are un- 
tanked with the portable inspection 
jacks. For 3-phase regulators, the 
oil is removed from the mechanism 
compartment and the side inspec- 
tion cover is removed. After the 
tap changer mechanism is exposed, 
an inspection is made of all parts 
and the findings are entered on re- 
port forms. All parts are tested for 
tightness and wear. Recommenda- 
tions for replacement are noted or 
actual replacement is made. 

External inspections include 
bushings, gaskets, and paint con- 
dition. The regulator control is 
checked for voltage level and volt- 
age band. Relay contacts are 
cleaned and integrators are checked. 

The regulator is restored to serv- 
ice and final check is made for cor- 
rect operation of mechanism and 
control. A completed copy of the 
inspection report is furnished to 
the proper personnel of the elec- 
tric utility. The report gives a de- 
tailed account of any faults found 
or corrections made. 

The mobile test and service fa- 
cility used three or four times dur- 
ing the service life of the regulator 
should practically eliminate break- 
downs resulting in system outages. 
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Should Plant Be Indoor, Outdoor? 


Partisans wage debate on design choice, 
answers varying with designer and context 


H. C. SCHWEIKART, Mechanical Engineer, Gilbert Associates, 
Inc, Reading, Pa. 


The advantages of outdoor compared with indoor 
power plant design have been debated for the past 20 
years by engineers and others concerned with low-cost 
electric power. The proponents of outdoor design have 
managed to be more vocal, as evidenced by the space 
devoted to their views in technical publications. They 
have also enjoyed the psychological advantage of 
maneuvering the opposition into proving that outdoor 
design brought little net saving, even when considerably 
less material was required. A notable net effect of this 
competition is better, more economical plants of both 
sorts. 


Weatherproof Motors Attractive 


The outdoor plant today incorporates equipment and 
materials designed, at little or no premium cost, to be 
more trouble free under adverse weather conditions 
than those available previously. Weatherproof motors 
cost only about 25% more than the drip-proof design. 
They would have cost 100% more were they the to- 
tally enclosed, fan-cooled design. Moreover, the 
weather-proof motor is probably superior for outside 
service, for which it was specifically designed. 

In outdoor plants, areas occupied by personnel are as 
small as practicable and designed for the greatest com- 
fort. The fewer enclosed areas the less need there is for 
duplicating provisions for ventilation, weather-proofing, 
lighting, and safeguards against fire and accidents. The 
reduction of these is perhaps more important than the 
mere reduction in volume. Strong, lightweight, and 
inexpensive enclosures of Polyethylene plastic cloth are 
available for use during erection and maintenance. 
More effective, weather-resistant protection of insula- 
tion surfaces and paint for structural steel are now ob- 
tainable. 


Competition is Lively 


Proponents of indoor design attempt to match each 
claim with one of their own. The experience thus gained 
is most important, especially as more equipment is in- 
stalled today “outdoor.” Such equipment includes dust 
collecting equipment, air preheaters, ID and FD fans, 
hot-air and gas ducts, coal conveyor galleries, screen 
houses, and considerable electrical equipment. The 
trend is toward putting outdoors whatever equipment 
needs little attention during operation and a minimum 
of maintenance, along with equipment contributing a 
large amount of the heat loss. 

But the most important cost development is the 
substitution of asbestos-cement siding or aluminum 
panel for brick-wall construction. The siding is used 
with or without insulation; the panel with or without an 
insulation barrier. The former costs as little as a fifth 
Adapted from a paper presented before a recent joint meeting 


of the Prime Movers and Structural & Hydraulic Committees of 
Pennsylvania Electric Association. 
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of what brick costs, and the other types of wall mate- 
rial range between these extremes. To obtain the true 
relative costs, girts with the structural steel for attach- 
ing the asbestos or aluminum must be included. 

Prefabricated roof decks bring another reduction 
of the differential between the costs of indoor and out- 
door stations. What is more important, these new types 
of wall and roof construction draw the costs of outdoor 
and indoor stations closer together by reducing some- 
what the areas of cost variation between varieties of 
enclosure buildings, generally. 

Recent power plant design has been based largely 
upon elimination of what the designers believe to be 
unessential. Differences of opinion arise over what is 
essential. Designers of indoor stations are just as con- 
scientious in their efforts to provide economical and 
practical designs. Yet, in this general effort to achieve 
economy, almost no one accepts the cheapest plant 
possible. Probably few engineers who ever visited a 
plant designed by others, haven’t wondered how a 
particular item or method was economically justified. 


Designs Bases on Eliminations 


Some advantages are claimed by both sides, and 
with about equal warrant. For instance, whether per- 
sonnel prefer outside or inside work depends on which 
is more pleasant. It is not pleasant inside on a sunny 
spring day with a gentle breeze blowing. Nor is it pleas- 
ant outside in a tropical sun, a northern sleet storm, or 
rain anywhere. The “rugged” individual who likes work 
in the heat, cold, and rain, demands closely regulated 
conditions within building walls, including temperature, 
humidity, air changes, light intensity, etc. He is much. 
more exacting about man-made than natural conditions. 
And whether an outdoor station remains just as acces- 
sible in inclement weather is another disputable claim. 

Perhaps, theoretically a thorough engineering analysis 
of the merits of indoor vs outdoor design can give a 
financial evaluation without popular trends and personal 
preferences playing their parts. Engineers would like to 
believe so. But actually, only the most inconsequential 
decisions are made on this basis. Most power plant de- 
signs develop from a succession of compromises. 


Many Factors in Final Choice 


During overall planning, responsibility is broadened, 
contracted, or shifted among the people involved. There 
is sure to be at least one economy wave, making it 
seem difficult to obtain even an FD fan when the timing 
of the requisition is poor. There may be periods also 
when the purse strings are relaxed, and seldom-used 
tools for the machine shop, generous recreation room, 
and elaborate landscaping are not out of reach. 

No one is critical of the careful engineering analysis 
of features involving large outlays of money, yet the 
final decision is often modified to fit individuals and 
particular situations. Adoption of a program for either 
indoor or outdoor design requires full collaboration for 
its successful prosecution. Management, engineering, 
and operational personnel each impart some character 

(Continued on page 68) 
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Now you can get the convenience of a 
hook-on volt-ammeter combined with a 
continuous-writing strip-chart recorder 
and a 60-day spring-clock chart drive. 


CONTINUOUS-WRITING MECHANISM 


The new General Electric CH-7 re- 
corder can measure rapidly-changing 
currents and voltages, recording all dips 
and peaks. The writing pen is driven 
by an element with a fast (0.7 second) 
response time. 

No power source is needed when the 
CH-7 is supplied with the hand-wound, 
spring-clock chart drive. Just hook on, 
and you can record up to two months’ 
operation with no servicing. 


INDUSTRIAL 
AND UTILITY APPLICATIONS 


Industrials can use the CH-7 to re- 
cord fast changing motor loads, to meas- 
ure machine load cycles, and for elec- 
trical maintenance in the shop. 


CH-7 Volt-Ammeter 
hook-on convenience with 
continuous-line recording 
and spring-clock chart drive 


Utilities and Rural Electric Coopera- 
tives can make load surveys, even 
where electrical power is unavailable 
for the chart drive, by using the 60-day, 
hand-wound, spring clock. 


FEATURES HOOK-ON TRANSFORMER 


The CH-7 is essentially a modifica- 
tion of the portable CH recorder, re- 
taining all of the advantages such as the 
“throw-away” inkwell, the 150-foot rec- 
ord roll, and the versatile chart drives. 

It is designed for use with the identi- 
cal Butyl-molded transformer that has 
proved so successful with the CF-7 re- 
corder, With this adaptation, the CH-7 
offers current measurements with no 
interruption of service, hook-on instal- 
lation, 8700-volt insulation, and auto- 
matic, short-circuit protection. 


upftum 


for eatra voWwes 
GEmemar @ crectaic 


features 


CHOICE OF CHART DRIVES 
CH-7 recorders are now available 
with three different chart drives: 


1. Single-speed, synchronous motor, 
120/240 volts, 60 cycle. 


2. Double-speed, synchronous motor, 
120/240 volts, 60 cycle. 


3. Spring-clock chart drive. 


You also get more for your instru- 
ment investment because of the re- 
corder’s many ranges: 


15 /30/75/150/300/750 amperes A-C 
and 150/300/750 volts A-C, 


For complete facts on all General 
Electric recorders, contact your nearest 
G-E Apparatus Sales Office or Distrib- 
utor, or write to Section 582-30, Gen- 
eral Electric Co., Schenectady, N. Y. 
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to the completed project, its measure varying with the 
degree of responsibility borne by each. 

As large savings are related to the materials of con- 
struction, such as foundations, structural steel, walls, 
and floors, and to building services, such as air condi- 
tioning and ventilation, this aspect of structural design 
deserves attention. In a specific indoor plant, there may 
be considerable difference in the quantity of structural 
steel thought required and in the complexity with which 
it is detailed, fabricated, and erected. A station de- 
signed by one group may have a higher tonnage of 
steel at a premium price per ton. When this group com- 
pares indoor with outdoor design, a considerable saving 
can be factually quoted. Here is an example: 


Cite Steel Savings 


Of two stations, one indoor and the other full out- 
door, with units of similar capacity, each was designed 
by different groups. The quoted structural steel tonnages 
were the same for both plants. But the designers of the 
outdoor plant claimed that they had realized a 50% 
reduction in structural steel over their conception of the 
indoor design’s requirement. On the basis of their de- 
sign procedure, this was probably true. 

The cost of detailing, fabricating, and erecting steel 
varies with the design. A steel fabricator may add as 
much as $20 a ton to the base price of steel specified by 
one group compared with that called for by another. 
Accordingly, one group can probably show a higher 
possible saving when it compares its outdoor with an- 
other group’s indoor design. Such savings become more 
pronounced when the outdoor design is simplified and 
the indoor overly complex. And the converse is true 
also. 


Doesn't Assure a Saving Alone 


Although outdoor plants can cost less than compa- 
rable indoor ones, the outdoor design alone does not 
assure a saving. In fact, when both designs are devel- 
oped to obtain the best advantages of each, the plants 


Steam-Electrical Plants Listed by FPC 


Year 1954 1955 1956 
Total Plants 25 24 8 
Indoor 11 15 5 
4 4 1 
10 5 2 
4,590 4,074 1,446 
Indoor 2,165 3,164 1,089 
Semi-outdoor 182 309 44 
Full Outdoor 313 
Plants, Oil and/or Gas Fired 7 4 
Indoor 2 
Semi-outdoor 1 
Full Outdoor 4 
Plants, Coal Fired* 17 
Indoor 13 
Semi-outdoor 
Full Outdoor 


* Includes alternate fuel firing 


are not really comparable. Turbine generators can be 
purchased with “walk-in” enclosures for outdoor in- 
stallation at a premium in cost. But such an enclosure 
has inadequate ventilation and lighting, as well as the 
other discomforts of the original building enclosure. 
It is also too cramped for most minor maintenance, thus 
constituting a possible hazard. It is a nuisance to dis- 
mantle, store and erect. How much simpler it would be 
to install in an outdoor plant a cheaper unit, merely 
protected against the elements. 

Conversely the spacious housing for covering piping 
and streamlining turbine generators in a building seems 
unnecessary. This housing consists of several full-size 
walk-in access doors, internal walkways, and platforms, 
which take valuable time to dismantle and reassemble. 
They occupy valuable space in place or when removed 
for maintenance. Yet the author knows of only one 
utility that has decided to omit this housing on an in- 
door unit. 

The practice of providing a limited-capacity gantry 
crane for an outdoor plant, whereas a larger-capacity 
bridge crane is usually installed indoors, helps to ex- 
plain why the two designs are not always comparable. 
It seems illogical to have enclosed walkways on the coal 
conveying galleries of a fully outdoor or semi-outdoor 
plant. 

Even those outdoor plants with unprotected walkways 
along the coal conveyors almost invariably have car 
dumpers, crusher house, and transfer towers that are 
completely enclosed. Such plants continue to provide 
areas on which materials must be expended and re- 
quire ventilation, lighting, heating, and janitor service. 
Thus they defeat the very basis for utilizing outdoor 
design in the main structure. 

It seems reasonable to assume that extensions of ex- 
isting facilities are influenced by the design of earlier 
units. Accordingly, the author has studied new plants 
only put into service in 1954, 1955, and 1956. He ob- 
tained his information from the Steam-Electric Plant 
Construction Cost and Annual Production Expenses 
published annually by the Federal Power Commission. 


Outdoor Becoming Prevalent 


Outdoor design, it can be noted, is used considerably 
more for stations fueled by oil and/or gas. “As indi- 
cated in previous reports,” the FPC stated, “the outdoor 
and the semi-outdoor types of construction are becoming 
more prevalent in the new plants. . . . It is observed 
that with the more general acceptance of these types of 
construction there are now various modifications and 
varying degrees of ‘outdoorness.’” Careful analysis of 
the tables does not reveal a considerably wider accept- 
ance but rather indicates what seems to be a nearly 
stable condition. 

Use of low-head boilers, involving a larger floor plan 
and fewer platform elevations, should be explored by 
advocates of both indoor and outdoor design. Outdoors, 
it further develops the idea of spreading equipment over 
a larger area. Indoors, it provides an opportunity of 
separating unattended and infrequently maintained 
boiler sections from those containing burners, dampers, 
and observation doors. It could do away with the dif- 
ference between a conventional plant and one employ- 
ing a semi-outdoor design, so that neither varies too 
much from the full outdoor station. 
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ANACONDA PROTECTS THE POWER 
WITH ENJAY BUTYL RUBBER 


Talk about impact resistance! The 5-year-old Anaconda 
cable supplying this giant shovel with power was buried 
under thousands of tons of rock when a whole wall of 
the open pit mine caved in . . . yet the cable continued to 
supply power! This is one of the many Anaconda prod- 
ucts featuring Enjay Buty] for outstanding performance. 
Enjay Butyl is unmatched in its resistance to impact 
and abrasion, moisture and weathering, ozone and 
corona... properties that make it the world’s out- 
standing rubber value. 
Low in cost and immediately available in a grade 3 U T Y L 
tailor-made for your electrical application, Enjay Butyl is the rubber to boost 
performance and cut costs. For further information, and for expert technical 
assistance, contact the Enjay Company. Enjay Buty] is the world’s greatest rubber 
value ... the super-durable rubber with 


Pioneer in Petrochemicals outstanding resistance to aging + abra- 
sion + tear « chipping « cracking + ozone 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N.Y. and corona + chemicals « gases + heat « 
Akron + Boston + Chicago + Detroit + Los Angeles * New Orleans *+ Tulsa cold + sunlight + moisture. 
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Manufacturers News 


|-T-E Expands Network Analyzer 


Doubling the equipment, size and capabilities of its electrical network 
analyzer has been completed by I-T-E Circuit Breaker Co, Philadelphia, 
Pa. The new analyzer, valued at more than $300,000, can simulate most 
existing electric power systems in the country. 

I-T-E rents the services of the computer-like analyzer on a daily fee basis 
to simulate and study the behavior and equipment needs of different power 


systems. 


The analyzer incorporates three banks of 7-ft high equipment, with a 
combined width of 50 ft. Included are 24 generator units, 406 circuit ele- 
ments ‘and 300 buses. Shown in the picture are two of the three banks. 
Engineers are adjusting generator controls (center, background) and study- 
ing a system diagram at the plotting table (right, foreground). On the center 
panel is the programming patchboard which, when plugged in, establishes 


the electrical network. 


Four major design advances incorporated in the machine to speed opera- 
tion, cut manual calculations to a minimum, and provide exceptional 
accuracy are: Control simplicity and flexibility; high-impedance base; five 
degree phase-shift; and automatic-adjusting load units. 


R&IE Stock Plan 
Cuts Delivery Time 


A standard stock plan which cuts 
delivery time of air switches and 
operating mechanisms to two weeks 
has been developed by R&IE 
Equipment Division, I-T-E Circuit 
Breaker Co, Greensburg, Pa. 

Because pre-engineering is not 
required, the plan provides greater 
convenience and economy during 
both routine construction and emer- 
gency replacement. 

Customers can order—right out 
of stock—standard switches and 
mechanisms ranging from 7.5 to 
69 kv in current ratings of up to 
400, 600 and 1,200 amp. Previ- 
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ously, units of this type were sup- 
plied only on a_ custom-tailored 
basis. The packaged units fit exist- 
ing or new outdoor substation struc- 
tures, either steel or aluminum, or 
wood poles. 

R&IE will continue to supply 
their custom-designed mechanisms. 

The three types of switches car- 
ried in stock are: rotating insulator, 
vertical break; rotating insulator, 
side break; and tilting insulator, 
vertical break (available in 200, 
400 and 600-amp only, 7.5 through 
34.5-kv.) 

Three types of mechanisms meet 
most applications of switch opera- 
tion. They are: direct torsion; off- 
set torsion; and reciprocating. 


Westinghouse Adjusts 
Transformer Prices 


Price changes announced July 21 
by Westinghouse Electric Corp re- 
duce the differential between 7,200- 
v and 2,400-v distribution trans- 
formers. Also 5% is added to the 
savings by use of non-tapped units. 

Prices were reduced 5% for the 
non-tapped or fixed voltage trans- 
formers with ratings from 5 to 8.6 
kv. At the same time, prices were 
increased 5% for tapped transfor- 
mers 5 kv and below. Price is un- 
changed for transformers rated 
above 8.6 kv. 

These price adjustments were 
made, the company explains, be- 
cause of the trend in the utility in- 
dustry towards distribution trans- 
formers with higher voltages and 
without the tap-changing feature. 


GE Reports on 230-Kv 
Breakers, Transformer 


© Three 230-kv oil circuit break- 
ers, each with an interrupting ca- 
pacity of 20,000 mva, have been 
developed for Niagara Mohawk 
Power Corp by GE’s High Voltage 
Switchgear Dept. These breakers 
are believed to have the highest 
interrupting rating of any 230-kv 
breaker produced to date. 

The high interrupting rating is re- 
quired because of the concentration 
of power that exists in the Niagara 
Falls area. The utility ordered the 
230-kv_ breakers originally for 
15,000 mva but requested that they 
be uprated to 20,000 mva. 

¢ A mobile autotransformer rated 
40,000 kva, 230-60/120 kv, forced- 
oil-cooled, single-phase, will be 
shipped late this year to Pacific Gas 
& Electric Co, San Francisco, Calif. 
This unit will serve as a mobile 
spare and will have a tap changer 
to adjust output voltages. Oil-to-air 
heat exchangers, control cabinet and 
lightning arresters will also be 
mounted on the trailer—a jointed 
double truck vehicle with 32 wheels. 

The mobile transformer’s bush- 
ings will be canted at low angles to 
keep them below the 13.5 ft height 
limit for highway trailers. 

(More Manufacturers News, page 72) 
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~ There’s no seal 
like a 


nitrile seal... 














used at all gasketed 
joints of air-tight, moisture- 
proof POLE STAR 
distribution transformers. 
Properly compressed for 
maximum sealing effective- 
ness, oil-resistant nitrile 
gaskets add years to 

Pole Star life. 

3 3 Pennsylvania 


Transformer 
2. Division 


McGRAW-EDISON COMPANY 





j Canonsburg, Pa.—Greater Pittsburgh District 
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Salt Fog Testing Program Established by PLP 


A salt fog testing program is in practically continu- 
Ous operation in the Research Laboratory of Pre- 
formed Line Products Co, Cleveland, Ohio. Results of 
tests aid in determining quality characteristics of various 
materials. 

Purpose of the testing is (1) to compare corrosive 


properties of various materials, (2) to test compati- 
bility of materials; for example Preformed galvanized 
steel dead-ends on aluminum conductor and (3) for 
evaluating coatings, such as a comparison of “A”, “B” 
and “C” galvanizing. 

The salt fog cabinet (shown) serves as a medium 
for testing various materials in a moist, high density 
salt atmosphere. Standard ASTM procedures are used 
as to salt concentrations, temperature, etc. From time 
to time, salt water solution is obtained from the Gulf 
of Mexico at Corpus Christi, Texas, since experience 
has indicated that this provides a more corrosive ele- 
ment than ASTM solutions. The salt water solution 
is thermostatically held at a constant 95F. Dead-ends, 
mounted on strand and hung on racks in the cabinet, are 
isolated from other dead-ends and other parts of the 
cabinet. 

Test cycles run for a period of 165 hr. After each 
cycle, the samples are removed and examined for any 
signs of corrosion. 

Objective of one specific test was to develop shorter 
length dead-ends for all-aluminum and ACSR conduc- 
tors. To shorten the dead-end lengths, a higher tensile 
material was needed. The test was set up in a salt 
atmosphere using stainless steel, galvanized steel, 
aluminized steel, and aluminum dead-ends on A.A. 
and ACSR conductors to check relative corrosion 
rates of the various dead-end materials. This test 
has been running for 1445 hr and when completed the 
results will be evaluated. 


B&W Form Big Closure 
for Nuclear Reactor Vessel 


A vessel closure which will be- 
come the bottom head of a nuclear 
reactor vessel has been completed 
at the Babcock & Wilcox Co’s Bar- 
berton, Ohio, Works. It is reported 
to be the largest, thickest and heavi- 
est pressure vessel closure ever 
made at a single stroke of die-form- 
ing. The vessel will be used to gen- 
erate steam at the Indian Point, 
N. Y., station of Consolidated Edi- 
son Co of New York. 

The head was pressed from a 
58,646-lb flat, circular plate of car- 
bon-silicon steel, 15-in. diam and 
7 13/16-in. thick, previously heated 
to 2,000 F. It was positioned be- 
tween a 70-ton male die and a fe- 
male die ring. The plate was formed 
into a hemispherical shaped head 
with an outside diameter of 11 ft 
% in. and an inside diameter of 
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9 ft 9 in. and 5 ft 6 in. deep. 

The completed reactor vessel will 
be 38 ft high, 11 ft diam, and weigh 
about 510,400 Ib. 


Alcoa Bonds Al and Steel 


Aluminum Co of America, Pitts- 
burgh, Pa., has developed “pressure 
bonding,” a process for joining alu- 
minimum and stainless steel. It re- 
portedly offers possibilities for the 
use of aluminum in combination 
with such metals as carbon and alloy 
steels, copper and other aluminum 
alloys. Also under development is 
the pressure-bonding of relatively 
low strength aluminum bearing al- 
loys to high strength aluminum cast- 
ings and forgings. A single alu- 
minum and stainless steel. It re- 
strength, while also presenting a 
surface having excellent bearing 
characteristics. 


General Electric, Square D 
Report 6 Months Earnings 


Manufacturer’s sales and earn- 
ings are reported for the first six 
months of 1958. 

General Electric Co. Sales billed 
for the first half of 1958 amounted 
to $1,978,994,000, second highest 
in company history, but 7% less 
than the 1957 record of $2,121,- 
310,000, stated Ralph J. Cor- 
diner, chairman of the _ board. 
Earnings totalled $103,381,000 or 
19% less than the corresponding 
1957 figure. Earnings were equiva- 
lent to $1.18 per common share 
compared to $1.47 for first half of 
1957, also 5.2 cents per dollar of 
sales compared to 6.0 cents for same 
1957 period. 

Square D Co. Sales for first half 
of 1958 will be 10 to 12% below 
$50,696,210 for first six months of 

(Continued on page 74) 
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Split-free, bead-free! induction 
welded CIRTUBE EMT, left, proves stronger 
than ordinary EMT, provides easier fishing. 


£ : Easy fishing! A baked-on protective 
coating gives CIRTUBE EMT a built in lubri- 
cation for easier wire pulling. 
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Here operates loads  gapett arm with a fresh coil of selected, precisely slit steel. 


ae CIRTUBE EMT 
Gy begins right here Litetime exterior finteh! 12" 


satin lustre for lasting good looks. 


— with the finest steel! iitiitinass iveiiamsiiiiaiins 


Automatic controls assure complete and 
continuing uniform quality of product. 


ll the care in the world can’t make the kind of EMT 
contractors like working with — unless the steel’s 
right in the first place. 
New CIRTUBE EMT is made with the right kind of steel: 
specially selected, cold rolled, uniform in quality — and with just the 
right amount of carbon content for ideal working qualities. 


But the right steel isn’t enough — proper processing is needed, too. 
Circle’s modern processes are designed to keep in the natural benda- 
bility of the high grade steels it selects to make CIRTUBE EMT. Result: 
tubing that can take it with just the right amount of workability. 


Proper steel is only one of many reasons why new CIRTUBE EMT 
helps get faster, better looking wiring jobs. 


Next time you order, try new CIRTUBE EMT — you'll like working 
with it. Now at your Circle wholesaler’s. *Trade Mork 


Tight, easily handied bundles! 
WIRE & CABLE Bright, ‘orange tapes hold CIRTUBE. EMT 
a subsidiary of securely for easy handling on and off the job. 
CERRO DE PASCO 
CORPORATION 


Fast, friendly service! Weii-known 
Circle service through a nation-wide network 


PLANTS: Maspeth and Hicksville, N. Y. SALES OFFICES & WAREHOUSES: In all principal cities of well stocked nearby warehouses. 


RUBBER COVERED WIRES & CABLES * VARNISHED CAMBRIC CABLES + PLASTIC INSULATED CABLES 
NEOPRENE SHEATHED CABLES * “CIRTUBE” EMT 


grarees By ad! 


BERMICO cee LIAO NOE 


used in new Boston parkway system 


Oe See EO 


Power lines for 
Metropolitan District 
Commission lighting are 
encased in Bermico Conduit. 
The installation, shown above, 
is along Route 28, Medford, Mas- 
sachusetts, and is part of the new 
metropolitan parkway system 
around greater Boston. 
Bermico Conduit is made from 
cellulose fibre impregnated with 
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minimum Cost, says S. Rotondi & SUS [item 
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pitch, and is engineered to the 
most exacting standards. It is 
alkali-resistant, acid-resistant, 
light, strong, uniform, and is in- 
stalled quickly and easily. Bermico 
Conduit is specified by public utili- 
ties and by consulting engineers 
from coast to coast. For speedier 
cable installation specify Bermico 
Conduit. Immediate shipment of 
all sizes and fittings guaranteed. 


Distributed by W ES T | N G H 0 U S E Electric Supply Company 


Offices in principal cities 


Sales and Earnings 
(Continued from page 72) 


1957, according to Gordon Patter- 
son, president. First half net earn- 
ings will approximate dividend pay- 
ment of about 50 cents per share. 
For same period last year earnings 
were $4,464,656 or 87 cents. 


Demonstration Features 
‘Doorstep’ Display 


A. B. Chance Co’s switch demon- 
stration service incorporates a new 
feature—a display unit that rolls 
out of the carrying vehicle to bring 
switches into position for close in- 
spection. 

This “doorstep” display unit, 
shielded from the elements by a 
colorful canopy, carries full-size, 
production-line switches as well as 
models. A Chance field engineer 
accompanies the unit to demon- 
strate and suggest applications. 

The display may be inspected by 
making arrangements through 
Chance’s switch representatives. 


Edward Valves Expands 
Research Laboratory 


Some 150 representatives of elec- 
tric utilities, consulting engineering 
firms and industrial process indus- 
tries toured Edward Valves, Inc’s 
newly expanded Research and Ex- 
perimental Laboratories in East Chi- 
cago, Ind. recently. Theme of the 
all-day tour and seminar was, 
“Meeting the Challenges of To- 
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morrow’s High-Pressure Era.” 

Those attending the conference 
saw how plastic half-models reveal 
important flow phenomena during 
the development of new valve de- 
signs. Other highlights were, demon- 
Strations of the techniques used to 
build valves for nuclear power 
plants, including the world’s largest 
nuclear power plant check valve, 
and methods of predicting the be- 
havior of metals under high pres- 
sures for periods up to 40 years. 


Breakers of 2,500 Mva 
and 250 Mva Installed 


Westinghouse Electric Corp, Pitts- 
burgh, Pa., has designed and pro- 
duced two significant types of cir- 
cuit breakers—a high ampere 
compressed air unit and a 46-kv 
SF, type. 

e Six 7,000-amp, 14.4-kv, 2,500- 
mva compressed air circuit break- 
ers, assembled into  station-type 
switchgear, have been designed and 
built for the Warrick Steam Plant, 
Evansville, Ind. of the Aluminum 
Co of America. 

These breakers, the same physical 
size as the 5,000-amp breaker, are 
equipped with auxiliary fans to cir- 
culate air through the contact to re- 
move heat and permit the greater 
constant current rating. 

Fans operate when needed to 
cool the breaker under load, and 
heaters are energized at no load to 
prevent condensation in the breaker 
compartments. 

©A 46-kv  sulfur-hexafluoride 
(SF,) circuit breaker for multiple 
reclosing duty has been installed at 
the Quincy, Mich., Substation of the 
Consumers Power Co. 

The low-capacity SF, breaker has 
a minimum interrupting rating of 
250 mva and an interrupting time 
above its specified 8 cycles rating. 
The breaker and the associated re- 
lays are on a reclosing duty con- 
sisting of two reclosures and three 
trips with lockout occurring after 
the third trip. 

Each of the three porcelain-clad 
pole units contains an interrupter 
and single bushing. These units 
solenoid-operated are assembled on 
a supporting frame provided for 
mounting the assembly on utility 
poles or in a substation structure. 

A novel feature is the use of SF, 

(Continued on page 76) 
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NEW CHANCE (ee 
10,000 AMP CUTOUT 
| 


new ease of operation. ..interchangeable 
ratings ... resiliency to resist shock 


These new porcelain enclosed cutouts cover the 
complete range of NEMA ratings in 50 and 100 
amp cutouts, and 100 and 200 amp disconnects. 
_ Rated 5.2 and 7.8 KV, they have interrupting 
capacities from 2,000 to 10,000 amps. 


Special socket inside the door permits doors to be 
completely installed and removed from any angle 
or position with a standard hook stick—an impor- 
+ tant feature to operating men. 


FLAG INDICATION 
or {80° 

x, {80 

7 DROPOUT 
«“ 





The “E” Cutout can be used as a flag indicating 
cutout with the built-in drop-down flag that signals 
an outage, or as a full 180° dropout cutour that 
permits easy removal of door with a hook stick. 








SHOCK RESISTANT. 


EPOXY RESIN=-~ 
MOUNTING 


The use of epoxy resin mountings gives 
strength and resiliency to contacts, terminals, 
trunnion, and mounting hanger. A floating \ 
hinge pin and mounting of the door 
assembly on a resilient trunnion gives full 
protection against door breakage. 
Ribbed housing provides high 

dielectric strength. 


A. B. CHANCE Co. 


General Offices: Centralia, Mo. 


(A. B. Chance Company of Canada, Lid., Toronto) 
cCKs58-7 


























For the long haul 


oo 


: cttes 
ete ‘< « 
Se 


x 


Gect® 


o 
¥ 


GALVANIZED 
STEEL STRAND 


Stringing lines over woodlands or difficult terrain is an expensive 
initial operation. But maintainance, too, can be costly unless the guy 
and messenger wires have the strength to withstand severe storms 
and the corrosion-resistance to assure long, trouble-free service. 


To meet these requirements, CFaI carefully controls every step in 
drawing, galvanizing and stranding its Galvanized Steel Strand. 
Extreme care in cleaning and galvanizing produces a heavy, tightly- 
bonded coating of pure zinc that provides maximum protection 
against corrosion. CF&I Strand meets or exceeds ASTM Specifica- 
tions A-122 or A-363, or can be made to meet customer specifications 
in seven- and three-wire constructions. 


Your nearest Electrical Wholesaler or CF&I representative will give 
you full details. Call him today. 


aa GALVANIZED STEEL STRAND 


THE COLORADO FUEL AND IRON CORPORATION 


| Westinghouse 


(Continued from page 75) 


gas as the insulating medium be- 
tween the bushing condenser and the 
porcelain weather casing. The en- 
tire structure is charged to a pres- 
sure of 60 psig. 


Manufacturers Briefs 


Rome Cable Corp is completing a 
research center at Rome, N. Y. 
representing $750,000 in building 
and equipment. Full facilities will be 
in Operation within the next month, 
according to Rudolph A. Schatzel, 
research director and vice president 
in charge of engineering. 


Pieper-Lillard Div, a wholly owned 
subsidiary of Jasper Blackburn 


| Corp has a new address—1525 


Woodson Rd, St. Louis 14, Mo. 
The business office is housed now 


| with the parent company; shipments 


will be made from the factory at 
Lebanon, Mo.; and no changes are 
made in personnel, advises D. H. 
Sheets, vice president and sales 
manager. 


Hagan Chemicals & Controls Inc 
moved July 1 from downtown Pitts- 
burgh to a new headquarters build- 
ing and research center on Penn- 
Lincoln Parkway West. Méailing 
address remains Box 1346, Pitts- 
burgh 30, Pa. 


McKiernan-Terry Corp, Harrison, 
N. J. is constructing a Mead-Mor- 
rison 8-ton stationary coal unload- 
ing tower for the Wisconsin Power 
& Light Co. Free-digging capacity 
is 845 tons per hr on a 34-sec cycle. 
Installation is at the Nelson Dewey 
Generating Station near Cassville, 
Wis. The coal unloading tower will 
be completed this month. The gen- 
erating station will go into opera- 
tion in the Fall of 1959. 


American Standard, American 
Blower Div, Detroit, Mich., has 
built gas circulating fans for the De- 
troit Edison St. Clair Station. They 
will each handle 251,000 cfm of 
715F gas and will serve a B&W 


ssoo | boiler with a steam capacity of 2,- 
Albuquerque * Amarillo * Atlanta * Billings * Boise * Boston * Buffalo * Butte * Chicago * Denver * Detroit * El Paso 100,000 Ib per hr. Each has 13-ton 
Ft. Worth * Houston * Kansas City * Lincoln (Neb.) * Los Angeles * New Orleans * New York * Oakland *Okichoma City housings and a 6-ton wheel. 
Philadelphia * Phoenix * Portland * Pueblo + Salt Lake City * San Francisco * San Leandro * Seattle * Spokane * Wichita 
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SUBD 1L ek) 


Double-keyed—connector to por- 
celain—porcelain totank. Assures 
positive lock against rotation. 


COVER 


Assures positive seal—and nat- 
ural shedding of water. One-piece 
non-corrosive clamping band with 
re-usable nitrile rubber gasket. 


peti Le 


Tin-plated bronze alloy. Spring 
loaded to accommodate alumi- 
num or copper conductors. 


TAP CHANGER 


Positively positioned. Liberal voit- 
age-creepage distance. Handle 
grip above oil. Shorting bar under 
spring tension. 


coIL 


Wound with liberal insulation. 
Heavy Formvar wire. Ducts pro- 
vide maximum, uniform cooling. 


HERE’S HOW 
DELTA-STAR 


- DISTRIBUTION TRANSFORMERS 


offer lighter weight, easier maintenance, and improved core 


With single phase ratings from 3kva to 167kva, in standard voltages 
through 15,000 volts, this compiete line of Delta-Star Transformers 
embodies the latest developments in transformer design ...a pole 
type built to fully meet NEMA standards. 


Send for 16-page illustrated catalog. Write to Dept. 13B, Delta-Star 
Electric Division, H. K. Porter Company, Inc., 17th and Cambria 
Streets, Philadelphia 32, Pa. 

*PATENTS APPLIED FOR 


TANK 


Design minimizes number of ex- 
ternal parts. Pressure-tested for 
perfect sealing. Reinforced bot- 
tom edge. 


a LBs 


Provides maximum corrosion- 
protection. Special metal prepa- 
ration prior to alkyd painting. All 
primer and finish coats baked. 


CORE-COIL ASSEMBLY 


Will not shift under severest han- 
dling conditions. Securely an- 
chored to tank wali. Positively 
braced against short circuits. 


PORTER CORE 


Grain-oriented, cold-rolled silicon 
stee!. Assures low losses, smaller 
tank, minimum weight. 


ieee 


Gives extended life with better 
insulating characteristics. Spe- 
cially processed immediately 
before filling. 


H.K. PORTER COMPANY, INC. 


DELTA-STAR ELECTRIC DIVISION 


Connors Steel, Deita-Star Electric, Disston, Forge & Fittings, Leschen Wire Rope, Quaker Rubber, 
Refractories, Riverside-Alloy Metal, Vulcan-Kidd Steel, H. K. Porter Company (Canada) Ltd. 
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N OW Five Cycle Grounding Switches 
From 115 Thru 196 KV 


Another dividend of reinvestment 
for research at Westinghouse 


The new Westinghouse 161-kv grounding switch 
is shown above beside the proven design of the 
196-kv gas-filled switch assembly announced last 
year. With 20,000 ampere fault closing ability, this 
line of switches, now available down thru 115 kv, 
provides complete protection against faults in 
isolated step-down transformer areas. Coordina- 
tion with differential relays initiates tripping of 
remote breakers on the high side by creating a 
line-to-ground fault. 

Five-cycle operation provides more reliable pro- 
tection than more expensive transfer tripping 
schemes. 


Ideally suited for unmanned substations, these 
Westinghouse ultra-high speed grounding switches 
are fully enclosed and impervious to the weather. 
Porcelain is filled with high-dielectric sulphur hexa- 
fluoride gas to minimize contact separation—one 
of the important factors in obtaining five-cycle 
closing. Pressure switch provides complete fail-safe 
operation. These grounding switches are the first 
in a full line of ratings. 

For detailed information about this economical 
protection for your remote transformers, call your 
Westinghouse sales engineer. Or write, Westing- 
house Electric Corporation, P. O. Box 868, Pitts- 
burgh 30, Pa. 


J-60964 


you can Be SURE...1F ITs 


Westinghouse 
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AIEE SUMMER GENERAL MEETING 


COMPUTERS were discussed by R. J. Bentzell, H. K. Amchin, AEPS Corp; D. N. 
Reps, H. E. Lokay, Westinghouse; and H. L. Davis Jr, Philadelphia Electric Co 


(Continued from page 55) 
Aluminum Laboratories. The new 
scheme reduces the information re- 
quired to cover practical aluminum 
conductor designs and is useful for 
selecting transmission conductor. 


230-Kv Cable Installed 


Four 230-kv cables recently in- 
stalled by British Columbia Elec- 
tric Company, totaling 14 circuit 
miles, were cited by underground 
engineers as the most extensive in- 
stallation in North American at that 
voltage. The lines supply distribu- 
tion substations, thus making the 
230-kv cable sub-transmission, said 
F. O. Wollaston in a paper co- 
authored by L. R. Horne. The 
single-conductor, oil-filled cables 
were installed in separate ducts, 
with bonding to minimize sheath 
losses. Specifications called for 
continuous operation at 240 kv 
maximum on an _ effectively 
grounded system and ability to 
withstand 900-kv impulse. Speci- 
fied carrying capacity for the copper 
conductor was 700 amp summer 
and winter with soil resistivity of 
120 thermal ohms and soil tempera- 
tures of 8C in winter, 23C in sum- 
mer. Sheaths are jacketed for cor- 
rosion protection, they said. 

Cable for these lines was pro- 
cured from two manufacturers, re- 
ported Wollaston. One, a Canadian, 
used aluminum sheath to withstand 
200-psi oil and furnished lengths 
of about 700 ft. The other, British, 
used a reinforced lead sheath and 
furnished lengths of about 1,900 ft. 
The resulting difference in manhole 
spacing raised the installed cost of 
the aluminum-sheath cable to $475, 
000 per mile as against $396,000 
for the lead-sheath cable. Subse- 
quent modifications are expected to 


cut installed cost of both types. 

Experience will determine 
whether the superior mechanical 
qualities of aluminum sheath on 
underground cable compensate for 
its higher installed cost, said C. T. 
Hatcher, Consolidated Edison Co., 
in a paper prepared with F. P. West. 
Conceding its advantages in me- 
chanical strength and resistance to 
scoring, abrasion, fatigue and crack- 
ing, he objected to the need of 
protecting aluminum against cor- 
rosion, the added difficulty in splic- 
ing, and the greater bending radius 
of the stiff aluminum. Citing a 
15,000-ft installation of 27 kv 
single-conductor cable during 1954, 
he said that 25% of the joints 
showed a poor bond to the alumi- 
num and penetration of corrosion 
through the PVC-tape jacket. The 
cable itself had a_ polyethylene 
sheath for protection. 

More favorable experience has 
attended aerial use of aluminum- 
sheathed cable, Hatcher continued. 
A 10,000-ft installation of 15-kv 
3-conductor cable without protec- 
tive covering in 1955 demonstrated 
advantages which more than justify 
its slight increase in cost. Welded 
aluminum and mechanical joints 
have been found satisfactory. Addi- 
tional installations, totalling 17,000 
ft, are planned, they said. And 
17,000 ft of 35-kv 3-conductor 
cable are being installed. 

Research reveals that the corona 
life of polyethylene insulation can 
be extended considerably by an- 
nealing after mechanical stress, re- 
ported E. J. McMahon, D. E. 
Maloney, and J. R. Perkins, E. I. 
du Pont de Nemours & Co. They 
suggested that installation tech- 
niques be planned to minimize 
mechanical stress and relax instal- 
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lation stresses subsequently by heat- 
ing the cable at low voltage long 
enough to anneal the polyethylene. 
Nitrogen gas may help to prolong in- 
sulation life for higher voltage op- 
eration, they said. 

Thermal conductivity of soil can 
be doubled by increasing its density 
33 Ib per cu ft, reported H. F. 
Winterkorn, Princeton University, 
in a paper read by Professor W. E. 
Schmid. Such densification requires 
varied techniques for different soils, 
10\11/13 Times Iss 7-28 Tic 3058 
he continued. Granular mixtures of 
gravel and sand can be compacted 
by mechanical methods but heavy 
clays involve consideration of water 
content. He reported successful 
use of smooth-wheel rollers for 
crushed rock, gravel and sand; 
pneumatic-tired rollers for fine sand 
and fine-grained soil of suitable 
moisture content; vibratory rollers 
for sand and gravel; rammers for 
all types of soil in 8 to 12 in. 
layers; tampers and vibrators for 
granular material in confined space. 
The objective should be optimum 
densification for soil to dissipate 
heat from electrical systems, he said. 


Computer Checks Voltage 


The digital computer gives engi- 
neers a new opportunity to solve 
the many, complex economic prob- 
lems of distribution design and op- 


eration. An important beginning 
was seen in a symposium presenting 
a computer program for determining 
design of feeder voltage control. 
The method, according to H. E. 
Lokay and D. N. Reps, Westing- 
house Electric Corp, represents a 
feeder of 20 connection points, 14 
of which can be laterals with load 
tapped at up to 10 points on each. 
Circuit characteristics for each sec- 
tion of the feeder and laterals is 
represented in the computer which 
is programmed to run a voltage 
profile for various load conditions. 
The computer first determines 
whether supplementary voltage reg- 
ulation is required, then supple- 
mentary regulation requirements in 
terms of regulators alone, fixed ca- 
pacitors alone, switched capacitors 
alone, and any combination of these 
devices. It prints out automatically 
(1) voltage control equipment loca- 
tions, (2) voltage control equip- 
ment ratings, (3) feeder kva, (4) kw 
losses, (5) original voltage profile 
at heavy load, (6) voltage profile 
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after equipment is added, (7) in- 
stalled cost of voltage control equip- 
ment, (8) cost of losses, (9) system 
investment costs to supply the 
feeder, (10) total cost of the solu- 
tion, (11) identification of the 
feeder. Thus, with data prepared 
in a manner similar to that com- 
monly used for conventional solu- 
tions, the computer produces much 
more complete data in approxi- 
mately 1 min. And accuracy gen- 
erally is far better. 

The program by which the com- 
puter determines these solutions was 
described by D. N. Reps and G. J. 
Kirk, Jr, also Westinghouse. Among 
requirements are repeated checks 
of the heavy and light load voltage 
conditions to assure that delivered 
voltage falls within allowable limits. 
Wherever voltage drop is excessive, 
they said, the program must cause 
the computer to determine and 
apply voltage corrective equipment 
in such manner that the lowest volt- 
age does not fall below the minimum 
allowable for heavy loads, no point 
on the profile exceeds the maximum 
allowable voltage for any load con- 
dition, and the selected combina- 
tion of regulators, fixed and 


switched capacitors, together with 
their respective losses, gives mini- 
mum cost for the circuit. 

Trial application of the computer 
program for circuits of the Ameri- 
can Electric Power System presages 


extensive application. According 
to H. K. Amchin and R. J. Bentzel, 
both AEP Service Corp, and Reps, 
the computer has produced solu- 
tions for typical circuits compara- 
ble in effectiveness and system cost 
with those determined by conven- 
tional engineering methods. And its 
speed is expected to assist materially 
in that company’s periodic review 
and correction procedure for all 
primary feeder circuits. Time saved 
is expected to make additional man- 
hours available for more extensive 
analysis of alternative methods, 
encouraging optimum solutions, 
they said. 

Engineering costs for analyzing 
a typical feeder have been reduced 
to about $50.00, said R. F. 
Lawrence, Westinghouse Electric 
Corp. Design improvements facili- 
tated by this rapid analysis can save 
this money and produce better sys- 
tem design, he said. 

In reply to inquiries about the 
ability to apply such programs to 
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smaller computers, Reps observed 
that 4,000 memory elements are 
involved and that machines smaller 
than the IBM 704 would prove in- 
adequate. Even more memory ele- 
ments must be provided before 
digital computers can be applied to 
more complex solutions of distribu- 
tion engineering. 


Carrier Switches Capacitors 


Remote control of switched dis- 
tribution capacitors by 60-ke carrier 
will regulate voltage on Baltimore 
Gas & Eiectric Co’s new supply 
system, reported E. M. Gordy, 
W. L. Ridenhour, and C. Wasser- 
man. Such use of capacitors is ex- 
pected to eliminate need for load 
tap changing on master substation 
transformers and feeder regulators 
at distribution substations. The 
carrier system divides the frequency 
band into 80 tones, thereby gaining 
ability to switch individual groups 
of capacitors. The self-contained 
switching unit plugs into a meter 
socket. 

E. M. Gordy said that economic 
justification was based on savings 
of $100,000 for each load tap 
changing installation on 110-kv 
transformers, savings in feeder 
regulators, distribution system re- 
lief during summer peaks, reduction 
of losses, and additions to system 
capacity. He said the ultimate in- 
‘tallation will switch 50 to 60 Mvar 
for $100,000 control costs. 

Service reliability to isolated 
transformers depends upon ade- 
quate power supply, sound engineer- 
ing, and properly organized main- 
tenance and repair service, said 
P. W. Shill, H. G. Acres & Co, Ltd. 
Conductors and equipment used 
must be suitable and the protective 
system must be capable of isolating 
any faulted circuit or piece of equip- 
ment quickly without unnecessary 
interruptions to portions of the sys- 
tem which are sound. Protection 
must be coordinated with system de- 
sign, he said. Preference would go 
to the single radial circuit, decreas- 
ingly to two or more radial circuits 
or loop circuits. 

Operation of load-frequency con- 
trol equipment in the Western Di- 
vision of the Niagara-Mohawk sys- 
tem has been excellent, according 
to W. D. Wilder. Maintenance ex- 
perience has been favorable and a 
preventative maintenance prc ram 
limits unexpected breakdowns. 


The equipment adjusts the output 
of two major steam power plants 
to meet load swings and maintain 
interconnection schedules. The sta- 
tions are loaded economically by 
means of incremental loaders. 
Equipment for adjusting frequency 
set point and bias is provided. 

Substantial improvement in sys- 
tem load-frequency regulation of 
hydroelectric generators can be ob- 
tained by using a new type electro- 
hydraulic servo device. The device, 
connected to the governor speed- 
adjusting mechanism through a 
level system and magnetic amplifier, 
which amplifies the control system 
and feeds it to the servo, has been 
tested successfully by the Hydro- 
Electric Power Commission of 
Ontario according to R. D. Nevison. 

Results of tests performed by 
Ontario Hydro seem to indicate 
that the device offers a simpler and 
more reliable method of obtaining 
high-speed regulating performance 
from hydro plants. 

The session on substations cov- 
ered electrical system design and 
aluminum buses and bus connectors. 
Wollaston, Callender and Clay 
of B. C. Engineering Co, traced the 
evolution of spacings and clearances 
in early 345-kv switching station 
designs. They showed that worth- 
while reductions in bus insulation 
and electrical clearances were feasi- 
ble as the result of experience with 
early 345-kv designs based on ex- 
trapolation of 230-kv_ standards. 
For example, 230-kv strain bus 
spacings of 15 ft, extrapolated to 
18 ft for an initial 345-kv station, 
were reduced to 12.33 ft in revised 
designs. Similar analyses for 230, 
132 and 60-kv stations showed de- 
signs could be profitably revised. 
In initial designs, voltage factors 
were more generous than was con- 
sidered necessary later. For ex- 
ample, the 1.5 factor of safety in 
60-cps calculations was cut to 1.25. 

A factor comparison system of 
analysis for evaluating competing 
high-voltage substation one-line 
diagrams was offered by K. R. 
Knights and L. M. Gordon, Hydro 
Electric Power Commisison of 
Ontario. The method assigned 
weighing factors to nine basic 
criteria: Service security, mainte- 
nance, cost, short-circuit limitation, 
relaying simplicity, operating flexi- 
bility, future extension and modi- 
fication, simplicity, standardization. 
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There’s a Big Difference in 


ROSS SURFACE CONDENSERS 


Take a close look... an inside look. Compare! There’s 
a BIG difference in Ross Surface Condensers...years 
ahead in several important respects. 


Examine the tube bundle. Ross advanced design has 
reduced the cross-sectional area of the bundle, while 
retaining a large shell size. Thus, two major improve- 
ments are achieved in condenser performance: 


Extremely low bundle entrance velocity... about 
100 ft./ sec. in a typical central station unit. Result— 
greater efficiency in producing design vacuum, high- 
est condensate temperatures and complete deaera- 
tion from full to light load. 


Exceptionally large steam transportation lanes... 
outside of the bundle. With steam introduced to the 
compact bundles through their extra large periphery, 
pressure drop is minimized. 


But there are more differences of equal importance. 
Let a Ross representative clarify how these modern 
Surface Condensers are engineered to your perform- 
ance and space requirements. Also, request Conden- 
ser Bulletin 8.2K1. 


American-Standard*,Ross Heat Exchanger Divi- 
sion, Buffalo 5, N.Y. In Canada: American-Standard 
Products (Canada) Limited, Station D, Toronto, Ont. 


* Ancmcan-$tandard and Standard ® are trademarks of American Radiator & Standard Sanitary Corporation. 


American-Standard 


ROSS HEAT EXCHANGER DIVISION 
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aan! A 
Scott Tensile Strength Tester 
proves J-M No. 55 Cable Fire- 
proofing Tape maintains its high 
strength even after burnout. 
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contain blowouts—isolate trouble 


Reduce the danger of arc multiplying 
your troubles in the event of cable failure. 
Repeated tests prove Johns-Manville No. 
55 Tape helps contain arc and splash 
... and retains substantial strength even 
after being burnt out! 

Leading public utilities have chosen 
J-M No. 55 for its long-range economy 
plus its dependability. In addition to 
exceeding their protection requirements, 
it saves time and money because it costs 
less to apply. It goes on faster because 
it’s applied dry, wraps easily even in 
confined spaces. 

J-M No. 55 protects cables for years 


under manhole conditions because of top 
quality asbestos construction and thor- 
ough impregnation with silicone. Pro- 
duced by J-M in an economical thickness, 
it is high in water repellence, low in water 
absorption . . . resistant to flame, heat, 
oil, fungus and mold .. . nonsagging.. . 
abrasive resistant. The selvaged edges 
keep ground water out .. . and threads 
cannot pull out. 


For complete details, and test data on 
J-M No. 55 Cable Fireproofing Tape, 
write for new brochure TX-6A. Address, 
Johns-Manville, Box 14, New York 16, 
N. Y. In Canada: Port Credit, Ontario. 


JOHNS-MANVILLE 


100 YEARS OF QUALITY PRODUCTS...1858-1958 
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Report on 
Digital 


Papas pan Utilities Study a Speedy Servant 


Thinking about installing a digital computer system? If you are, you are not 
wasting your time. For many utilities, these high-speed electonic servants have 
already proven their value in accounting, engineering, and management applica- 
tions. And with the industry growing at the rate of 6% annually, other com- 
panies which now find computers too expensive are likely to find them economical 
in the not too distant future. 





Here is a roundup of some computer experience in the utility industry: How 
computer systems help a company; the headaches they bring; and how some 
utilities are planning ahead to integrate them smoothly into company operations 
—ensuring that this square peg fits into a square hole. 


The help outweighs the headaches. Perhaps the digital computer’s best testi- 
monial is the number of companies that started with a small machine, and are 
now in the market for a larger one. Even companies that find it hard to justify a 
digital computer on the basis of today’s workload are studying them seriously— 
looking ahead to the time when rapid system growth and technological progress 
will make electronic data processing a necessity. 























For one example, Louisiana Power & Light Co has installed a transistorized digi- 
tal computer in its Sterlington Steam Station to keep an automatic plant record. 
Primary purpose of the installation is not to save manpower, but to provide oper- 
ating experience with the type of equipment that will someday be used in com- 
pletely automatic power plants. 





Digital computers are amazing machines, at first glance. They can handle great 
masses of data in repetitive calculations, and they can make economical calcula- 
tions of problems that previously took so much time that solutions only could be 
estimated. Best examples of the digital computer’s ability to process large 
amounts of data in repetitive tasks are the accounting applications: billing, pay- 
roll, stores, and stockholder transactions. 





Ohio Power Co started billing with its IBM 650 in July, giving the machine the 
task of handling bills of some 26,500 customers in the Newark, Ohio, area. By 
September 1959, the company expects that all 500,000 customers of Ohio Power 
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and Wheeling Electric Co will be billed electronically, with the installation han- 
dling 13,000 bills per day. According to Ohio Power, its 650 will average 500 


additions or subtractions per second—enough to process 100 straight residential 
accounts in one minute. 


A larger computer system at Pacific Gas & Electric Co, the IBM 705.2, will 
eventually handle the billing of the company’s nearly 2-million customers, and 
other accounting operations as well. The first of the million customer accounts 
centralized at San Francisco are now on the machine; PG&E estimates it will 
take them 2% years to automate all customer billing. When all revenue account- 
ing has been converted, the computer’s monthly working cycle will consist of but 
21 working days of 16 hours each, leaving the “graveyard shift” and week ends 
for other problems and maintenance. The machine has a tape memory—21 mag- 
netic tape units %-in. wide by 42-mile long. All customer data—name, address, 
prior meter readings, rate schedule, information from most recent bill, plus any 
special conditions—are stored permanently on about 1% in. of tape. 


A smaller computer at Gulf States Utilities Co will, by the end of the year, do all 
billing of customers not on demand meters. It handles 50 to 75 accounts per min- 
ute, and permits the company to mail out all bills within six working days of the 
time the customer’s meter is read. 


Payroll is another task at which the digital computer shines due to its ability to 
handle masses of data efficiently. Ohio Edison Co has been using its 650 for 
payroll since 1954; Tennessee Valley Authority has just begun trial payroll runs 
on its IBM 704, with plans to convert all payroll work gradually to the com- 
puter in groups of 1,000 employees at a time. 


And there are many others. Keeping track of inventories is a common applica- 
tion in industry, and the possibilities go on from there. Computers can be pro- 
grammed to maintain the optimum stockage level of stores, automatically print- 
ing out an order blank when an item starts to run low. Pacific G&E has used a 
computer to crank out dividends for its stockholders. 


Not only can digital computers make routine tasks easier and quicker, but also 
they make it possible to perform some tasks that were hitherto uneconomical. 
Engineering problems that formerly kept highly skilled engineers at their slide 
rules for hours can be rattled off in minutes, while the engineers occupy them- 
selves with tasks that make better use of their skills. 


For example, TVA’s 704 will compute the most economic loading for the sys- 
tem’s hydro and steam plants once an hour. In solving this problem, the machine 
will consider reservoir levels, weather, and river conditions, as well as differ- 
ences in fuel costs at the steam plants, variations in generating efficiencies, and 
transmission losses to load centers. In all, this hourly problem involves the solu- 
tion of about 100 simultaneous equations. The 704 can come up with the answer 
in just two minutes. 


At Kansas Gas & Electric Co, a smaller digital computer helps with system oper- 
ations. Whenever costs change or a unit goes on or off the line, KG&E can work 
out a new printed master load schedule on the accounting department’s machine 
in about 30 minutes. 


Load flow is another natural application for digital computers. Consumers 
Power uses its IBM 650 for the purpose; many other utilities have found that 
computers are an economic way to plan transmission requirements for future 
generation. Short circuit studies are also a popular engineering application of 
digital computers. The American Institute of Electrical Engineers has compiled 
a list of 92 programs that have been developed to solve engineering problems. 
Applications range from calculating strength of H-frames to load forecasting. 
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American Electric Power Co now uses its IBM 704 on distribution planning— 
specifically on application of voltage regulators and capacitors in distribution 
systems. The objective is to keep voltage within prescribed limits and to find out 
how to improve voltage conditions as required by load growth before complaints 
are received by customers. AEP reviews each feeder at least once every three 
years. This means about 1,000 circuits must be checked annually. Calculated 
by hand, each circuit analysis takes about 18 man-hours, and the calculations 
are essentially repeated every time a circuit is studied. Once AEP’s program was 
prepared, it ran off in 26 sec one calculation that had taken 5% hours by hand. 
Preliminary studies indicate savings up to 67% in man-hours and 37% in cost 
Over previous techniques of feeder circuit analysis. Early experience points to 
other applications in distribution system planning. 


But though the digital computer can solve problems, it brings a few with it. For 
one thing, initial costs are high and often underestimated. Aside from the large 
capital cost or rental expense of the computer and its peripheral equipment, it is 
expensive just to install. TVA’s 704 rents for about $55,000 a month. Before it 
could even be delivered, however, TVA spent $135,000 on the old Chattanooga 
Post Office building which will be its home. Two floors had to be air conditioned, 
and the sensitive machine is enclosed in glass to keep out dust and aid in tem- 
perature and humidity control. Budget for the first year of the center’s operation 
is $913,000. And the Hydro-Electric Power Commission of Ontario, renting a 
Univac II and associated facilities for $500,000 a year, first had to renovate one 
of its buildings to provide suitable quarters—refrigerating machines in the base- 
ment, electronic dust removal, and a glass-enclosed third floor. 


Just getting a computer doesn’t solve any problems. Some industrial firms which 
bought computers under the delusion that they could just drop them into their 
old routines of doing business have been rudely awakened. Ontario Hydro pro- 
vides a good example of the opposite approach. To go with its Remington Rand 


Univac, which is now being installed, Hydro completely revamped its data proc- 
essing system. Univac, in Toronto, will be tied into nine regional offices and on 
down to 103 area offices by telephone and teletype. When the total system gets 
into operation (probably in 1963), it will handle not only accounting records and 
generation statistics, but all the business data of an organization that serves 1.6 
million people. Hydro has set up a data processing division, now manned by 90 
employees, and is diligently working to expand applications still further and set 
up new programs for the machine. 


There’s a problem in rationing the running time among accounting, engineering 
and other applications. Arizona Public Service Co decided to buy a digital com- 
puter with spare time capacity in it. But they found themselves with more than 
70 “first priority” engineering and other problems before their machine had even 
been installed. Present plans call for accounting to use up most of the 9-to-5 
time Monday through Friday. Engineers use it in the extra shifts. 


And there are human problems, ranging all the way from a meter reader’s having 
to learn to fill out a meter card with a mark sensing pencil to the understandable 
chagrin of a man whose job has been taken over completely by a machine. To 
lick the latter problem, Ontario Hydro has staffed its new data processing depart- 
ment from within—of the 90 employees presently in the department, 89 came 
from other jobs within the company. 


The 90 were broken down last year into groups specializing in customer, man- 
power, and materials data processing, and were given four months training in 
preparation for their new assignments. The “customer” and “manpower” groups 
have already completed their training, and the “materials” group will finish up in 
September. Texas Electric Service Co is another of the utilities conducting 
classes on digital computers with 30 or 40 employees from several departments 
taking the course. Time for the two-hour sessions is split—one hour on company 
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time, one hour on employees’ time. Several companies have observed that it is 
easier to take a man who knows the company and teach him the machine than 
it is to take a computer-qualified outsider and teach him company policy. In any 
case, this course of action is less likely to cause employee resentment. 


Realistic planning in advance is the best assurance that a digital computer will be 
more help than headache. Ontario Hydro began its study of a complete data 
processing system in 1955. Before deciding on a machine, they considered five 
computer systems, comparing them as to 140 characteristics. 


San Diego Gas & Electric Co has an IBM 650 on order. The company has set 
January 1, 1960 as its target date for having all billing converted to the machine, 
and plans for it eventually to take on other accounting and clerical work. 
Although the 650 is not to be delivered until around the end of the year, San 
Diego G&E had organized a new data processing department as early as May 1. 
The company foresees that the computer will eventually eliminate 90 jobs—48 
in the billing department and 42 in the divisions. But the company has assured 
regular employees in these jobs that they will be given new jobs of at least equal 
payroll classification, and is encouraging them to apply for new jobs as openings 
occur if they feel qualified to fill them. Meanwhile, the 90 jobs have already been 
classified as temporary, and as they are vacated, replacement personnel will be 
hired as casual employees. These casual employees will be the ones terminated 
if necessary as customer billing is switched over the computer. 


Toledo Edison Co is studying the feasibility of replacing their present machine, 
an IBM 604 affectionately known as “Little Elmer”, with a larger and more 
expensive 650. The company admits freely that it is hard to justify the 650 on 
the basis of present needs alone, but feels that it is likely to gain in the long run. 
In addition to billing and payroll, the 650 would be used on load flow, short 
circuit studies and area studies to plan sizing of transformers and conductors. 
An engineer whom the company sent to school for four weeks at General Elec- 
tric Co in Schenectady, N. Y. is now checking out other Edison engineers on the 
650. The classes make use of a 650 already installed in a neighboring firm, and 
also a training device called the “Sad Sac” (Slow And Deliberate Semi-Automatic 
Computer), by means of which the trainees can see how the 650 goes about solv- 
ing a problem in slow motion. 


This preparation will not be wasted, even if the company decides it doesn’t need 


a new computer yet. Consideration and training today will pay off when future 
conditions make modern electronic data processing a positive necessity. 
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Tension Stringer . . 


- « + Carries reel on straddle reel dolly and pays out 
cable under controlled tension. Pengo Model 5000- 
STR-1, operated by one man, takes reels up to 34x72 
in. and 5,000 Ib. It strings cable through 0.96-in. diam 
(556.5 Mcm) under continuous tensions up to 2,000 Ib. 
Bullwheels are neoprene lined. Hand rewind device is 
incorporated. Unit is designed from an economical 
standpoint for use in small areas. Larger unit taking 
reels up to 44x72 in. and featuring power loading and 
rewind is also available. 

Petersen Engineering Co, Inc, Santa Clara, Cal. 

















































Mechanical Pressure Relief... 


. .. for gas, oil, or askarel filled transformers and com- 
partments relieves sudden or accumulated pressures 
at predetermined point. Cover reseals automatically 
at about 50% the relief pressure. No manual resetting 
or replacement of parts is required for subsequent 
operation. Device may be supplied with combination 
alarm switch and visible indicator arm, which can be 
rest from ground level with hot stick. Deflector shield 
that mounts on side of unit can be supplied to deflect 
ejected liquid. Design of the valve prevents entry of air 
or water during operation. Normal accuracy is within 
+10% of predetermined pressure setting. 

Pennsylvania Transformer Div, McGraw-Edison Co, 
Canonsburg, Pa. 






(More New Equipment on page 88) 
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Porcelain Cable Separators... 


. . « facilitate mid-span service taps from triplex and 
quadruplex cables. Designed for use with either solid 
or stranded cable, they are offered in two sizes for 
triplex and one size for quadruplex. These separators 
reduce the amount of hardware required for service 
taps. They are made of high tension wet plastic 
porcelain for full dielectric protection and are glazed 
on all surfaces contacting the conductor. 

Porcelain Insulator Corp, Lima, N. Y. 





Right-of-Way Herbicide . . . 


- minimizes spray drift hazard 
and possible damage to nearby 
crops. Known as Inverton 245, it 
is a dispersion of oil particles in 
water and has a thick, creamy con- 
sistency. It is sprayed on vegetation 
in large particles and does not 
break into a mist. The thick con- 
sistency allows it to cling tightly to 
branches and foliage permitting ap- 
plication in wet weather. The thick, 
white material is easily visible, mak- 
ing a positive marking device. It 
can be applied with standard spray 
equipment. 

Dow Chemical Co, Midland, Mich. 


Clamp-On Ammeter.. . 


. - » measures both ac and dc. The 
Tong Test is offered in eight different 
types and measures up to 1,000 
amp. Improved damping character- 
istics make reading easier. Unit is 
constructed without coils or wind- 
ings to eliminate danger of burn- 
outs. Other features are heavier and 
stronger scale range construction, 
insulated operating trigger and 
plastic handle. 

Columbia Electric Mfg Co, 4519 
Hamilton Ave, Cleveland 14, Ohio 


Rectifier Unit Substation... 


. . . providing 250-y d-c power for 
industrial plants uses silicon recti- 
fiers and operates from inputs up 
to 13.8 kv. Unit substation includes 
incoming line section, high voltage 
primary oil-filled transformer, rec- 
tifier section, and d-c switchgear. 
D-c outputs are 250 through 1,000 
kw for 2-wire, 250/125-v systems 
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and 250 to 500 kw for 3-wire, 250-v 
systems. A-c input ratings include 
2.4, 4.16, 4.8, 6.9, 7.2, 12, and 
13.8 kv 3-phase, 60 cps. These 
units will operate continuously at 
100% load, for two hr at 125% 
load, or for one min at 200%. Con- 
version efficiency, including losses 
in continuously operating auxil- 
iaries, is about 96%. Under ab- 
normal conditions, unit is auto- 
matically shut down. 

General Electric Co, Schenectady 5, 
N. Y. 


120-KV D-C Test Set... 


. +. is completely mobile, one-piece 
unit for dielectric tests on motors, 
generators, bushings, and cable. 
High voltage output is rated 5 ma, 
although up to 30 ma may be drawn 
for short periods of time. Controls 
include automatic meter protection, 
external interlock protection, and 
zero start interlock. Compact unit 
has continuously adjustable voltage 
source. Features include low ripple, 
multiple range KV meter and micro- 
ammeter, high speed power supply 
breaker, and automatic discharge 
switch. 

Peschel Electronics, Inc, RFD 1, 
Patterson, N. Y. 


Brush Chipper .. . 


“ee handles branches with 7-in. 
diameter and has 10 x 16-in. cutter 
opening. Known as the Beaver 


Brush Chipper 160, this portable 
unit has 20-in. cylinder which 
makes overhanging flywheel or 
counterweight unnecessary. Entire 
mass of cylinder is between the 
main bearings. Unique, staggered 
small knife system increases ef- 
ficiency and eliminates heavy shock 
on clutch, bearings, and engine. 
This machine has _ well-protected, 
trouble-free blower and can pro- 
duce two types of chips. 

Mitts & Merrill, Saginaw, Mich. 


Powered Megaphone... 


. . - has half-mile range. Operating 
on flashlight cells, the self-contained 
TP Audio Hailer uses four power 
transistors instead of vacuum tubes. 
Unit weighs 5% lb and has pistol 
grip for one-hand operation. Power 
output is 7 w, 115 db. TP chassis 
can be installed in existing tube 
amplifier models with increase in 
acoustic power and reduction in 
battery cost. 

Audio Equipment Co, Inc, 75 
Harbor Rd, Port Washington, N. Y. 


Twin Cluster Capacitors 


- are lighter and produce less 
bending moment on the pole. Com- 
prising 50-kvar capacitors mounted 
in two aluminum racks and a com- 
pression type cluster bracket, this 
pole-top equipment is available in 
ratings from 600 to 900 kvar for 5- 
kv systems; 600 to 1,200 for 15-kv; 
and 600 to 900 for 25-kv, multi- 
grounded systems. Bracket com- 
presses pole to hold equipment se- 
curely and obviate through bolts. 
Capacitor assemblies can be hoisted 
and bolted in place after bracket is 
secured to pole. Free climbing 
space exceeds 36 in. Both fixed and 
switched equipments are available. 
General Electric Co, Schenectady 5, 
N. Y. 
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FAMOUS Oe 
that last and last... 














"\ ameiblin LIN IE SPLICES 


Fargo ‘‘automatics'’ also make a permanent Fargo manufactures ‘automatic’ aluminum, 


+ +) + < + . a. . ; 
connection that last and last. copper, reducing, and insulated splices and ‘‘auto- 
“one-piece” jaw, precisi | f , 
The "one piece jaw, precision machined oer: matic’’ dead ends from 8 sol. to 500,000 CM. 
bar stock, is the key to a long lasting connection. 
The four segments of the jaw are always in align- 


Fargo's ‘automatic’ line splices are quickly 
ment and automatically adjust evenly to the wire 


installed without the use of tools, are durable 

contour. It grips fast and will hold its grip result- ey 4 
. ‘ er ' dan bl - nect) +} last 

ing in a splice stronger and with a resistance less dependable and make connections that last anc 


than an equal length of conductor. last. 
Ask your Line Material Field Engineer for complete details. 


Distributed by Manufactured by 


LINE MATERIAL INDUSTRIES FARGO MFG. COMPANY, INC. 


McGraw: Edison Company Poughkeepsie 


Milwaukee, Wisconsin New York 


In Canada, CANADIAN LINE MATERIALS LTD, Toronto, Canada 
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From Honeywell... 


THERMOCOUPLES FOR THE POWER INDUSTRY 


The specific demands of the power industry determined the 
design of these Honeywell thermocouple assemblies . . . and use 
in hundreds of installations has proved their accuracy, repro- 
ducibility, and economy. All spring-loaded units are designed 
for sure, positive contact, to reduce lag to a minimum. Boiler- 
tube thermocouples are made for durability in permanent 
installations. MegopaK small-diameter thermocouples, designed 
for use where space is limited, give long, dependable service. 
High-temperature thermocouple wire protected by asbestos 
and braided stainless steel, also for permanent installation, 
delivers excellent performance at low cost. Many other designs 
are available for specialized applications. 





Now you can choose from a complete line of thermocouples designed and 
engineered expressly for the power industry, for the exact performance you 
require. The wide diversity of elements, heads, extension wire, protecting 
tubes, and accessory fittings in the large Honeywell line assures perfect 
matching to your application. 

Combined with reliable Honeywell instruments, these thermocouples pro- 
vide the logical answer to all of your temperature measurement and control 


problems. For details, call the Honeywell Supplies Man at your Honeywell 
branch. He’s as near as your phone. 


MINNEAPOLIS- HONEYWELL, Wayne and Windrim Aves., Phila. 44, Pa. 
Honeywell 
[HL] Fists x Conteal 
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Utilities Go All Out for Medallion Home Program (0. from page 53) 


Southern California Edison’s 10- 
county service area, and the first in 
the country, to be awarded a Gold 
Medallion is an exclusive three-level 
development in Corona Del Mar. 

The Southwest Louisiana Electric 
Membership Corp is using rates and 
subsidies to promote MH: Heating 
—1¢ per kwhr flat rate from Oct 1 
through Mar 31. Lighting and resi- 
dential meter—During the six win- 
ter months, 600 kwhr for $10.90. 
All above 600 at 14%2¢ per kwhr. 
Payments for wiring installation— 
$50 for heat pumps; $10 for each 
240-v heater permanently installed; 
$7 for each 120-v heater perma- 
nently installed; $25 for each water 
heater; $25 for each range; $10 for 
each dryer. 


Medallion Home Kit for Builders 


West Penn Power Co has pro- 
duced a Gold Medallion Home Kit 
for builders. It contains a copy of 
the Gold Medallion specifications; 
literature on appliances, electric 
heating equipment, wiring and light- 
ing; and advertising aids. 

More than 100 builders, contrac- 
tors and others in the home building 
trades attended dinner meetings of 
Ft. Worth’s Community Public 
Service Co, Western Division. Half 
a dozen builders indicated a desire 
to participate in the Medallion 
Home Program and several homes 
have already been started. A similar 


number have started Gold Medallion 
Homes in the Southeast Division. 

The first Gold Medallion Home 
in the Chicago area was displayed 
and then awarded as the Grand 
Prize at the Merchandise Mart’s 
1958 Home Furnishings Show in 
January. 

The Ohio Power Co is concen- 
trating its promotional dollars on 
Gold Medallion Homes. Dayton 
Power & Light Co has five Gold 
Medallion Homes planned. Cincin- 
nati Gas & Electric Co is participat- 
ing in the program in its all-electric 
service areas and will do general 
promotion throughout its system by 
next year. 

Monongahela Power Co has told 
the Gold Medallion story to 140 
builders in a series of meetings. 
They anticipate a total of 45 Gold 
Medallion Homes and expect to 
give about 80 Bronze Medallions. 

The first Gold Medallion Home 
in Pennsylvania was opened in But- 
ler under the aegis of West Penn 
Power Co. A civic luncheon and 
opening ceremonies drew a large 
crowd the day before the house was 
to open for inspection, and the 
house was sold—for the asking 
price—before the house was opened. 

The Detroit Edison Co’s “Idea 
Home” to be opened this fall will be 
a Gold Medallion Home. 

Fourteen hundred Gold Medal- 
lion Homes will make up an “all- 


MEDALLION HOME Certificate is presented to G. L. Furr, Appalachian Power 
Co v.p. and general mgr (second from left) by R. E. Haas, LBE district manager 


(second from right). 
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Appalachian division managers look on. 
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electric city” at Harbor Heights, 
near Brownsville, Tex. Central 
Power & Light Co is the supervising 
utility. 

Gulf States Utilities Co reported 
96 Medallion Homes in February 
alone. Their 1958 goal is 1,000. 

One Tulsa, Oklahoma develop- 
ment will have 121 Bronze Medal- 
lion homes. Public Service Co of 
Oklahoma is working on another 
group of 85 Bronze Medallion 
Homes. 


Far West in on the Act 


Reports from the Western states 
indicate that at least 26 of the larger 
utilities are sponsoring Medallion 
Homes this year. In Southern Cali- 
fornia, eight utilities have formed 
MH standards and plan to spend 
around $1 million to achieve a tar- 
get of 20,000 Bronze and 2,500 
Gold Medallion Homes this year. 

To the builder doing the best 
Medallion Home promotion this 
year, Portland General Electric Co 
will award an eight-day, all-expense 
trip for two to Mexico. 

Seven builders opened Medallion 
Homes in Phoenix, Arizona the 
same day. 

One home in the Salt River 
Power District in Phoenix was ad- 
vertised, “May be seen only by 
night.” Reason: history-making 
lighting. 

Forty-four utilities making up 
the Electrical Council of New Eng- 
land have established Medallion 
Home standards for all the New 
England states. 

Toledo Edison Co placed a 
Bronze Medallion model home 
smack in the middle of a shopping 
center and plans another one at a 
different location. 

Florida Power & Light Co’s pro- 
gram calls for some 500 Medallion 
Homes this year. The first one 
brought out 15,000 viewers. 

With several Bronze Medallion 
Homes already completed, Florida 
Power Corp awarded its first Gold 
Medallion to a Clearwater home in 
April. 

Ten 25-to-50 home subdivisions 
are up for Bronze awards in the 
Georgia Power Co territory. The 
first Gold Medallion Home was 


(Continued on page 99) 
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R&DE |} metat-enctoseo switching stations 


RA&IE 138 kv isolated phase bus installed at Consolidated Edison’s East River Generating Station, New York City. 


138 kv Isolated Phase Bus Saves Space for Midcity Switching Station 


Load forecasts indicated that Con Edison’s East River Generating 
Station in New York City would need support from the 138 kv tie 
system. Its location in a congested part of the city ruled out a 
space-consuming conventional switching station. But, with use of 
R&IE 138 kv isolated phase bus, the new station was built on a 
plot only 62 x 162 ft.—reducing by 30% the area needed. 


R&IE Isolated Phase Bus can be used in relatively small spaces 
with complete safety to personnel and equipment. In addition, it 
assures better continuity of service and virtually eliminates the 
possibility of phase-to-phase faults. Its strong, weatherproof con- 
A tight fit. The compact design of the 138 kv switchyard ee ee ee 
at Con Edison’s East River Station is graphically ‘ . : , 
illustrated by this overhead view, R&IE 138 kv isolated Disconnect and grounding switches, pothead cubicles, surge protec- 
phase bus occupies the upper level. To maintain com- tion cubicles, and other similar station elements are available 
plete phase isolation, the bus housings enclose the —_ytilizing isolated phase construction. Ratings from 12 to 230 kv can 
138 kv bushings on the main transformers. R&IE 69 be ed. For full inf ti t by I-T-E sal 

and 13.2 isolated phase bus are shown in the lower Se eee, COE act FO Sawyer eS SES 
part of the photograph. office. Or write R&IE Equipment Division, Greensburg, Pa. 


I-T-E CIRCUIT BREAKER COMPANY 
R&IE EQUIPMENT DIVISION - Greensburg, Pa. 
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INDUSTRIAL APPLICATIONS 


Induction Heat 


Improves Die 


Quality Control 


EDWARD H. PECHAN, JR., Industrial 
Power Engineer, West Penn Power Co, 
Latrobe, Pa. 


Induction heating used to hot 
form dies has stepped up produc- 
tion and provided more accurate 
quality control at Lakeview Manu- 
facturing Co, Latrobe, Pa. Result: 
The whole operation which used to 
take 5 hr—from the time the mate- 
rial was placed in the furnace until 
it was removed—now takes only 
one hr and 35 min. 

The electric way is more accurate, 
and requires less space and fewer 


TUNGSTEN MATERIAL is brought to 2,700 F in minutes by 3-kc induction heaters. 
Two smaller units are shown at left and center. The 50-kw unit is at far right. 


man hours to operate. Cleaner and 
cooler, it produces a more pleasant 
working atmosphere and helps pro- 
mote good plant housekeeping. It 
also has eliminated such bugaboos 
as distortion and shrinking. 

For the first step in induction 
heating at Lakeview, the controls 
are set on the generator for the 
one of the three units. After a 
graphite mold is placed in the bot- 


tom of the coil, tungsten material 
is poured into the coil. An asbestos 
sheet and other graphite blocks are 
set over the tungsten and the pre- 
scribed pressure is applied. Finally, 
after a pre-determined time limit, 
the temperature of the tungsten is 
checked with a pyrometer. With 
this process Lakeview can turn out 
more pieces per hour. 

The induction heating is done 
at 3,000 cycles and the tungsten 


material is brought to a temperature 
of 2700F within minutes. 

Lakeview started with two small 
15-kw induction heating units, each 
powered by a self-contained high 
frequency generator. It has since 
added a large unit, powered by a 
50-kw generator, with an external 
75-hp motor. Water is used for 
cooling and a water saver on the 
roof permits the re-use of the cool- 
ing water. 


New Lighting Brightens Machine Shop Production Outlook 


WELLINGTON MARTIN, Asst. Supt, Shepard Niles Crane & 
Hoist Corp, Montour Falls, N. Y. 


New lighting has increased production, eliminated 
distracting glare and specular reflection, increased 
efficiency, and improved morale in the new machine 
shop of the Shepard Niles Crane & Hoist Co. Assuring 
at least 50 ft-c of high quality, glare-free light, the 
new system is expected to pay for itself through quicker 
and better seeability. 

Forty-eight two-lamp fixtures are mounted on 10-ft 
centers in rows 6-ft apart. Producing at least 25% 
more light, they illuminate the ceiling and eliminate 
the once cave-like appearance of the room. A light 
color on the outside of the fixture reduces the bright- 
ness ratio between it and the ceiling. A louver pro- 
viding 32x20-deg shielding lowers the fixture brightness. 
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Conductor is put under 
controlled tension, which 
is maintained during en- | 
tire insulating process. A i Buty! insulation Is 
} $n extruded downward 
around conductor. 


Here’s how 
Roebling VCV 
works! 


Strand wrapped in semi- 
conducting tape goes up 
through 4-story, high- 
temperature tube. This 
drives out gases and 
moisture from core, and 
preheats the conductor 
for more uniform curing. 


Vulcanization takes 
place continuously and 
uniformly in vertical tube. 
Constant high steam 
pressure assures dense, 
sound insulation. 


Insulation never touches 
anything until high-pres- 
sure water cooling is 
complete. The result is 
unvarying roundness, 
smoothness and concen- 
tricity of butyl insulation. 


The 


Conductor ROEBLING’S 15 KV CABLE HAS UNIFORMLY HIGH 


CORONA LEVEL AND DIELECTRIC STRENGTH. 
is A lwa S VERTICAL CONTINUOUS VULCANIZATION ASSURES 
UY UNUSUALLY LONG TROUBLE-FREE CABLE SERVICE. 
If you sliced a length of Roebling’s VCV 15 kv 
Dea d Cable into cross sections, you’d find that every inch 
is uniform, every inch is round, and in every inch 
the conductor is exactly centered! 

Cen ter VCV is responsible for the exceptional quality of 
this new high-voltage cable. No longer will you buy 
cables in which the conductor has “snaked,” or that 
has flattened, scraped, blistered or abraided insu- 
lation. Because insulation is the same thickness 
and density for the length of the cable, dielectric 
strength and corona level are uniformly high. 

ROEBLING VCV 15 kv CABLES 
are available in a complete range of 
conductor sizes and insulation thicknesses 
Write today for more facts about the longer, better 
service you'll get with Roebling VCV High-Voltage 


Cable. Electrical Wire Division, John A. Roebling’s 
Sons Corporation, Trenton 2, New Jersey. 


ROE BLING 


Branch Offices in Principal Cities 
Subsidiory of The Colorado Fuel ond Iron Corporetion 
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News About People 


Boston Edison Ups Galligan 


Thomas J. Galligan, Jr, has been made a vice president of the 
Boston Edison Co. 

Galligan attended Boston College, graduating in 1941, and con- 
tinued his studies at Harvard Business School. After graduating 
from Harvard in 1943 he joined the Navy, seeing action in the 
Mediterranean for three years as an officer. 

Leaving the Navy, he went to work as a certified public accountant 
on the staff of Lybrand, Ross, Brothers & Montgomery, where he 
became director of stores and services. He then joined Boston 
Edison, where he was made assistant to the president in 1957; a 
post he will continue to hold in his new position. 


Wardle New Southern Vp 


Robert Wardle, Jr, has been elected a vice president by the Southern 
Co. He was formerly assistant to the vice president in charge of 
finance, Georgia Power Co, a Southern member company. 

A civil engineering graduate of Georgia Tech, Wardle had been 
connected with the Georgia Power Co since his graduation in 1934. 
He served with the Army in WW II, attaining the rank of lieutenant 
colonel, returning after the war as Georgia Power’s manager of 
community development. In 1953 he was elevated to assistant to the 
vice president. 

He has been a consultant for the Defense Production Administra- 
tion and the National Security Resources Board. 


R. Dewitt Pike Advances 


Rochester Gas & Electric Corp has elected R. Dewitt Pike vice 
president. Previously, he was director of employee relations. 

Pike graduated from University of Rochester’s college of engineer- 
ing in 1927, and went to work for RG&E the same year as a 
mechanical engineering trainee. 

After a stint in the company’s industrial sales department he was 
made, in 1951, manager of commercial and industrial sales. Two 
years later he was appointed RG&E’s sales manager. In 1953 he 
received the title of director of employee relations. 

He is a member of several engineering societies, including EEI 
and the New York State Society of Professional Engineers. 


New Vp at A.B. Chance Co 


Frederick A. Masterson has been elected a vice president of the 
A. B. Chance Co. 

Masterson is a graduate of the University of Nebraska. In 1929, 
after working for several years in the railroad industry, he joined 
the American Crossarm & Conduit Co. 

He was advanced to sales manager of American Crossarm in 1935, 
and to vice president in 1945. 

In 1957 American Crossarm was purchased by the A. B. Chance 
Co, and Masterson was made president of his old firm, which then 
operated as an A. B. Chance subsidiary. Last month it was absorbed 
by the parent organization, and Masterson was made a vice president. 
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running at 
MAXIMUM CAPACITY 
for only ONE YEAR 





THE SANGAMO J2 METER MAKES 


3343.6 


I ay REVOLUTIONS su raWN 


ANY OTHER SINGLEPHASE METER! 





The J2 Watthour Meter is 


Figure it out for yourself: If a class 100 have to make 58,383,648 revolutions to 
meter carried a 100 amp. load day and measure the same 210.240 kwh. That’s a 
night, it would measure 210,240 kilowatt- difference of 23.343.648 revolutions. 
hours in one year’s time. The Sangamo Whether Class 100 or Class 


200, Sangamo 
Class 100 J2 Meter, with its 6.0 constant, 


J Meters measure full capacity loads with 


makes only 16624 revolutions to measure 40% 
one kilowatthour. It would take 35,040,000 
revolutions to measure 210.240 kwh. Fewer revolutions mean less wear on all 


fewer revolutions. 


Meters with a 3.6 constant require 277.7 and less wear means longer 


revolutions per kilowatthour and would service “life 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 





for douhie assurance of ‘nied 


— Another Progressive Step by PAGE! 


e Top quality of materials has always 
been a distinguishing feature of PAGE 
Chain Link FENCE. This well-known 
value plus PAGE standards of work- 
manship in fence erecting by mem- 
bers of the Page Fence Association 
have given continuing assurance of 
reliable protection and good appear- 
ance. Now another forward step adds 
to value certainty. Each newly erected 
fence will be identified by a PAGE 
““REGISTERED”’ metal plate and a dated, 
numbered and signed Registration 


) 
Apa 


Signs along 

the lines of ~ 
@rapo GALVANIZ 
STEEL STRAND 
PERFORMANCE 


For dependable performance . . . in- 
sist upon Crapo Galvanized Steel 
Strand. Superior tensile strength, 
combined with long-life, ruggedness 
and workability, makes Crapo 
Steel Strand first choice for guys, 
messenger and overhead ground 
wire. 

The famous @rapo galvanizing 
process provides dependable pro- 
tection for the steel, prolongs the 
expectant life of the strand. 


@ Low maintenance 
cost 

@ Laboratory tested and 
controlled quality 

@ Meets highest 
quality standards 


Certificate will be given to the owner. 
Registration of your new Page Fence 
and certification of its quality are 
assurance of long, dependable service 
and lasting satisfaction. 

PAGE will help you to choose the 
RIGHT fence for YOU from a wide va- 
riety of fence styles and four supe- 
rior fabric materials —including the 
new ACCO Aluminized Fabric. For in- 
formation and name of nearest Associ- 
ation member, write for Folder DH-26. 


Address: PAGE FENCE ASSOCIATION 


National Headquarters * Monessen, Pa. 


A PRODUCT OF PAGE STEEL & WIRE DIVISION, AMERICAN CHAIN & CABLE COMPANY, INC, 


your future is in your hands 


Right now you're holding the one basic 
reference in the electric power indus- 
try. Used regularly, it can help you, 
as it helps more than 26,000 others in 
all capacities to do a better job, get 


ahead faster. Get the ELECTRICAL 


_ WORLD habit. 


WHY GUESS?.. 


TELL TRANSFORMER 
POLARITY... 
INSTANTLY! 


© A size and grade fer ‘DICE POLARITY TESTER 


all practical needs 
* Contact your Crapo 


Checks all power and distribution 
transformers ... through type and 
split core current transformers. 
Self-contained power supply. 
Ruggedly built for field, shop use. 


July 28, 


Graves Honored 


Robert G. 
Graves, vice 
president - sales 
for Federal Pa- 
cific Electric Co, 
has been elected 
to Tau Beta Pi, 
national engi- 
neering hon- 
orary fraternity. 

A graduate of Rensselaer Poly- 
technic Institute, Graves worked 
for the Trumbull Electric Co for 
over 20 years, becoming vice presi- 
dent-sales, in 1944. In 1947 he 
joined Federal Pacific Electric as 
vice president-sales. 


Anderson Elevated 


H. C. Ander- 
son, Jr, has been 
made assistant 
sales manager of 
Southern States 
Equipment 
Corp; a newly 
created position 
in the company. 

Anderson steps into his new post 
with 12 years experience in all 
phases of the company’s operations. 

Replacing him as western dis- 
tric manager is Carl Selby, who has 
been with the company for a year 
and one half. 


Huflage Made Vp 


Carl W. Hu- 


flage has been 
elected vice pres- 
ident of the 
Cochran Foil 
Corp, _wholly- 
owned — subsidi- 
ary of the Ana- 
conda company. * 

Huflage joined Cochran in 1950, 
and has been in sales management 
ever since. He is a graduate of 
Northwestern University and the 
Harvard Business School. 

The Cochrane Corp became an 
Anaconda subsidiary in April. 
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Medallion Home 
(Continued from page 92) 


opened in February. 

A private preview of Savannah 
Electric & Power Co’s first Gold 
Medallion Home drew 200 builders 
and realtors. 

An all-media advertising and 
Sales promotion campaign high- 
lighted Medallion Home activity for 
the Houston Lighting & Power Co 
in June. Fifty-five Medallion 
Homes were featured on billboards, 
radio and TV, in newspapers and in 
some 442,000 direct mail pieces. 
The big feature, however, was a 25- 
words-or-less contest on the elec- 
trical feature the contestant liked 
best in the Medallion Home visited. 
The prize: a 17-day all-expense trip 
for two to Paris, London, Amster- 
dam and Brussels. 

Mississippi Power & Light Co 
has qualified 12 new homes for 
Medallion awards and has launched 
a Statewide TV-radio-newspaper ad- 
vertising campaign. 

South Carolina Electric & Gas 
Co’s Medallion Home Program is 
pushing electric house heating. 

Chattanooga Power Board 
opened a 50 all-electric Medallion 
Home subdivision in June. 

Gold Medallion Homes only are 
the order of the year for joint pro- 
motions planned by the Knoxville 
Utilities Board, Knoxville Home 
Builders Assn and the Knoxville 
Electric League. 

A contract for 451 Medallion 
Homes near Long Beach, Calif. has 
been signed by Southern California 
Edison Co. Additional contracts 
will boost the total to 1,000 Bronze 
Medallion Homes. In the first 
three months of its campaign, the 
company attained 23.7% of its 
10,000 home quota. 

Tampa Electric Co had a Medal- 
lion Home Week in which TV com- 
mercials and newspaper supple- 
ments plugged 41 Medallion 
Homes on display by participating 
builders. The company plans 
monthly Medallion ads in Sunday 
real estate sections, listing builders 
of MH’s open for inspection. 

Hawaii's first Medallion Homes 
were opened recently in Honolulu. 
Several hundred more to be built. 

About the only area not heard 
from in this gigantic Medallion 
Home Program is our new 49th 
state—Alaska. 
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Nelson Class 722 Low Voltage 
Switchgear is completely assem- 

bled and tested at the factory 
before shipment. Field hook-up is 
fast and simple. All control termi- 
nations are located at the point of 
entrance of control conduits. All 


control and instrumentation fuses are 


mounted on the bus compartment door 


where they are readily accessible. 


SAFETY 


Completely dead front. Breaker compart- 
ments are separated from each other and 
from bus compartments by full barriers. 
Fuse replacement on the door of the 

bus compartment eliminates entering 
main bus compartment. 


>, For additional information on 
VERSATILITY Nelson Class 722 Low 
3 Voltage Switchgear write 
Versatility in choice of components ee for Bulletin 722. 
such as breakers, power transformers 


and instruments. You choose the 


make you wish to use. 


a major source of 
electrical control equipment 
for industry 





caassico SEARCHLIGHT SECTION povensinc 


EMPLOYMENT BUSINESS 


DISPLAYED RATE: 
EMPLOYMENT OPPORTUNITIES: $22.67 per inch. Subject to Agency Com- 
mission. 
EQUIPMENT & BUSINESS OPPORTUNITIES: $16.85 per inch for all adver- 
tising appearing on other than a contract basis. Not subject to Agency 
Commission. 
AN ADVERTISING INCH is measured 7% inch vertically on one column, 3 
columns—30 inches—to a page. 
EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in 
Displayed Style. 


OPPORTUNITIES . 


EQUIPMENT—USED or RESALE 


UNDISPLAYED RATE: 


$1.80 a line, minimum 3 lines. To figure advance payment count 5 
average words as a line. 


PROPOSALS, $1.80 a line an insertion. 
BOX NUMBERS count as one line additional in undisplayed ads. 


DISCOUNT OF 10% if full payment is made in advance for four consecutive 
insertions of undisplayed ads (not including proposals). 


SEND NEW ADVERTISEMENTS TO Classified Advertising Div. of ELECTRICAL WORLD, P. O. Box 12, N. Y. 36, N. Y. 


M-29 WEASEL 


KINGDOM OF IRAQ 


Ministry of Development and Development Board 


The Development Board engages for the new power system to be put into : ie 
operation during the last quarter of 1958 and comprising two steam power plants . 
of 60,000 kW and 80,000 kW and 132 kV High Voltage Transmission system: 
power station and transmission system-superintendents ; 
operating and control engineers for power stations and transmission system; 
maintenance engineers for power stations and transmission system; 
shift operating engineers for power stations; 
mechanical and electrical foremen (engineers) for the power stations; 
line and substation maintenance foremen (engineers) ; 
earrier current and instrument technicians for transmission system equipment. 
Qualifications required: Only applications from persons with high qualifications 
and professional standing and with experience in similar jobs will be con- 
sidered. Good knowledge of English preferable. 


SNOW, MARSH & WATER 
TRANSPORTATION 


The “Weasel” is being used today by 
leading oil and utility companies for weed 
control, of power lines, getting men to 
trouble spots impassable with any other 


Persons interested should send written applications with full particulars about means. 
qualifications and previous experience, family situation, date at which free, The “Weasel” played an outstanding 


etc... ., 10 role in the snow blizzard of 1958, work- 
ing 24 hours around the clock. 

SEND for more Specifications and de- 
livery. We have them in California, Colo- 
rado, Texas, Illinois, and Deloware. 


RENTAL RATES ALSO AVAILABLE 
THOMAS W. MURRAY, JR. 
CONSOLIDATED 
INDUSTRIES 


P. O. Box 408 Dover, Delaware 
Phones: 5956 & 5957 


METERS 
WANTED 


LARGE QUANTITIES ONLY, OF BOTTOM 
CONN. 1-16, 1-20, 1-30, CA. 


THE ELECTRICAL 
WATTHOUR METER CO. 


76-15 Woodside Ave. Elmhurst 73, N. Y. 
Phone HAvemeyer 9-0131 


Conditiens proposed: 


— good remuneration ; 
housing and furniture allowances ; 
free passages for agent and family ; 
one month foreign leave per year ; 
- duration of contract: about two years renewable. 


ELECTROBEL - TRACTION & ELECTRICITE 
31, rue de la Science 
BRUSSELS - BELGIUM. 


where applications will be examined and information can be obtained. 90124H 


PRODUCTION MANAGER 
TRANSFORMER PLANT 


Fast growing Manufacturer of Power and 
Light distribution transformers requires 
man capable of assuming full responsi- 
bility for production, production con- 
trol and personnel supervision. Knowl- 
edge of all phases of transformer pro- 
duction necessary. This position can 
ultimately result in the position of V.P. 
in charge of manufacturing with stock 
option. 


TRANSFORMERS 


3—1000 KVA Penn 33000-2400 /4160Y 
3—1000 KVA Penn 34500-2400/4160Y 
3—1000 KVA Mol 13200-2400/4160Y 
3— 500 EVA W-H 33000-2400/4160Y 
3— 500 KVA G-E 22000-2300 /4000Y 
3— 500 KVA W-H 13200-2300/4000Y 
3— 333 KVA Mol 33000-7200/12470Y 
3— 333 KVA W-H 13800-240/480 
3— 333 KVA Mol 2300/4000Y-230x460 
3— 250 KVA W-H 2400/4160Y-240/420 
1—1000 KVA W-H 3-Ph. 33000-7200 tap 
changing under load equip. 
1— 750/938 G-E 3-Ph. 33000-6900Y tap 
changing under load equip. 


P-8486, Electrical World 
520 N. Michigan Ave., Chicago 11, Ill. 


MOTOR GENERATOR SETS 


ns 
wo 
oe 


Many other items in stock 


TRANSFORMERS WANTED 


Reliable rewind and repair service 
on all makes of transformers 


THE ELECTRIC SERVICE CO. 


hE 5316 Hetzel St. 
CHICAGO Electuc Co Cincinnati 27, Ohio 
45 Years’ Dependable Service 


SSsesseses33 
Sssucassss 


1324 West Cermak Road « Chicago 8, lilinois 
A I Or AOA INA I CORA AI EEE 
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FOR RATES OR 
INFORMATION 


About Classified 
Advertising 


C tact 
The MeGraw Hill 


Of: ce 
Thin rest 


ATLANTA, 3 
1301 Rhodes-Haverty Bldg. 
JAckson 3-6951 
R. H. POWELL 


BOSTON, 16 
350 Park Square 


HUbbard 
J. D. WARTH 


CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 
W. J. HIGGENS 


CINCINNATI, 37 
2005 Seymour Ave. 
ELmhurst 1 
F. X. ROBERTS 


CLEVELAND, 13 
1164 Illuminating Bldg. 
SUperior 
W. B. SULLIVAN 
DALLAS, 2 
1712 Commerce St., Vaughn 
Riverside 
GORDON JONES 


DETROIT, 26 
856 Penobscot Bidg. 
WOodward 
J. G. GRANT 


LOS ANGELES, 17 
1125 W. 6 St. 
MAdison 
R. L. YOCOM 


NEW YORK, 36 
500 Fifth Ave. 


OXford 
D. T. COSTER 


R. P. LAWLESS 
PHILADELPHIA, 3 
Six Penn Center Plaza 


LOcust 
H. W. BOZARTH 


R. J. EDSALL 
ST. LOUIS, 8 
3615 Olive St. 
JEfferson 


SAN FRANCISCO, 4 
68 Post St. 


DOuglas 
W. C. WOOLSTON 
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SUBSTATION EQUIPMENT 


TRANSFORMERS 
. KVA MFGR. 


2 
¢ 


13, 800-2300. 3 Ph. 
13, 800-600 
13,800-480 
13,200-2300, 3 Ph. 
13,200-2400, 3 Ph. Askarel 
raff 13,800—480 
7200-2400, 3 Ph. 
7200/12470-480 


CEeEEEEK UK RK VU UUNYU HK VUN KN eK RK weuUuUuUve 


GE 
FEEDER REGULATORS—Outdoor 
750 GE 360 A. 12000 V. 3 Ph. STEP 
500 GE. 694A. 4160 V. 3 Ph. STEP 
250 A.C. 601 A. 2400 V. 3 Ph. STEP 


% G.E 200/400 A. 2400 V. 1 Ph. IND. 
36 West 150/300 A. 2400 V. 1 Ph. IND. 


: FREQ. CHGRS., M-G SETS, SYN. 
CONDENSERS, OIL CIR. BRKRS., ETC. 


BREW WOLTMAN & CO.,INC. 


52 Church Street New York 7, N. Y. 


LARGE POWER EQUIPMENT 


Prompt Stock Shipment 
RENUBILT MOTORS - GENERATORS 
TRANSFORMERS - CIRCUIT BREAKERS 
DO YOU GET OUR STOCK LIST? 


BELYEA COMPANY, INC. 
51 Howell St. Jersey City, N. J. 


FOR SALE 
6,000 KVA complete Out Door Sub Station. 
3 Phase Transformer 44,000—4160/2400 
V_ with 80 KV 500 Ampere—i million 
interrupting capacity Circuit Breaker. 


HEAT & POWER CO., INC. 
60 East 42nd Street New York, New York 
MUrray Hill 7-5280 


For Sale at bargain prices: 
3 150 HP Motors with starters (1 mone 
25 Transformers, KVA to 200 KV. 
3625 0 3 .3C,3 KV 
525 Ft Cable, #4 Awa. "3 Roebling (new) 
5000 Ft Tirex, various sizes 
MASON & HANGER-ROLANDI 
Carquinez Bridge, Crockett, California. 
Write Box 518. Telephone 1061 


iDDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. 0. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 45: 68 Post St. 


POSITION VACANT 


Wanted Power En neer—Experienced young 
man capable of taking charge of coal burning 
power plant, in a medium sized midwest pa- 
per board mill. Division of a National Com- 
pany. Technical background necessary. 
Please give complete details in first letter. 
P-8455. Electrical World. 


Your inquiry 
will have special value ... 


if you mention this magazine, when writing 
advertisers. Naturally, the publishing will ap- 
preciate it . . . but more important, it will 
identify you as one of the men the advertiser 
wants to reach with his message & help to 
make possible enlarged future service. 


PROFESSIONAL SERVICES 


BLACK & VEATCH 
Consulting Engineers 
Ehectricity —W ater—Sewage— Industry 


Reports, Design, Supervision of Construction 
Investigations, Valuations and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 
Steel Tower & Wood 
Transmission Lines 
Distribution & Maintenance 
115 Enfield St. Hartford, Conn. 


COMMONWEALTH 
SERVICES INC. | ASSOCIATES INC. 


Consulting and Design 
Engineers 
209 BE. Washington 


New York 22, N. Y. Jacksen, Michigan 


LABORATORIES, INC. 


Electrical, Electronic, Environmental, Photometric 
and Chemical Laboratories. Testing, Research, In- 
spection and Certification. 


2 East End Ave. New York 21. N. Y. 


HOOSIER ENGINEERING 
COMPANY 


Brection and Maintenance of 
Blectrical Transmission and Distribution Lines 


1350 Holly Ave., Columbus 16, Ohio 


JENSEN, BOWEN & FARRELL 
Engineers 
Agguaieste—Renetiutienn—Qescuieties Studies— 


‘ost 
for Rate Cases, Security Issues, Regulatory and 


ccounting Requirements 
Original Cost and Continuing Property Record 
Ann Arbor, Michigan 


M. W. KELLOGG 
Piping System Flexibility Analyses 
Unique model tester as well as modern digital com- 
puter facilities = for low cost, accurate flex- 
ibility analyses of the most complex piping systems. 


The M. W. > > 
111 Third Ave., New York 17 


PIONEER SERVICE & 
ENGINEERING CO. 


ee. 


Specialists in Financing 
Accounting and other Operations 


231 So. La Salle St. Chicago 4 


TIPPETT & GEE 
Consulting Engineers 





Readers Forum 


Who Is Oldest Active Lineman? 


To the Editor: 

In the “Executive Reader” section 
of your May 5 issue you make ref- 
erence to a Mr Harry Harring, the 
oldest pole-climbing lineman in the 
Consumers Power Co. You also 
asked if any other company can top 
this example of vitality. We think 
we can. 

Mr Joseph J. Glas, lineman- 
troubleman for the Illinois Power 
Co at Galva, Illinois, will be sixty- 
five years old on June 5, 1958. His 
date of employment with the Illinois 
Power Co was February 12, 1921, 
and Mr Glas has been climbing 
poles even since. Mr Glas retires 
June 31. 

We respectfully submit this in- 
formation which we believe to be a 
new record unless we are informed 
to the contrary. 

W. P. Kuhs 
Asst to Advertising-PR Mer 
Illinois Power Co 
500 South 27th St. 
Decatur, Ill. 


To the Editor: 

Apropos of your question on page 
26 of the May 26, 1958 issue as to 
the oldest pole-climbing lineman, 
we submit the enclosed picture of 
our very active lineman, Mr. Samuel 
Johnson. Mr. Johnson was 68 on 
May 16 and except for a three 
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month absence last fall for the re- 
moval of cataracts he rarely misses 
a day’s work because of illness. He 
has been continuously employed by 
this System since its establishment 
in June 1945 and by our predeces- 
sor companies since June 1, 1913. 
John F. Meagher, Manager 
Elizabethton Electric System 
P. O. Box 790 
Elizabethton, Tennessee 


To the Editor: 

In the May 26, 1958 publication 
of “Electrical World” on page 26 
under the title “From Editors in the 
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July 28, 


Field” you asked “Who is the oldest 
pole-climbing lineman in your sys- 
tem”? 

We believe that our Bill Evinger 
who is 72 years old, born February 
25, 1886 is not only the oldest pole- 
climbing lineman in our system but 
in any system in the country. 

Another interesting point is that 
“Bill” is being forced into retire- 
ment against his wishes at the end 
of this month. The forced retire- 
ment is not because of his physical 
or mental condition but because of 
a firm departmental ruling. 

P. E. Matthews 
Electrical Engineer 
Cleveland Municipal Light and 

Power 

Cleveland 14, Ohio 


Readers Forum is your col- 
umn in Electrical World. We in- 
vite your questions, comments, 
and criticism. When writing to 
Readers Forum or other Elec- 
trical World departments, ad- 
dress your letter to 330 W. 42nd 
St, New York 36, N. Y. 
Remember 

New York 36, that is. 
It’s our postal zone 
6 number. Don’t forget to 

3 use it, and tell us yours. 
It will speed the mail, 
both ways. 
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LET US PROVE 
WE HAVE A BETTER 
MOUSETRAF 


Distribution Clamp 


NEW Extruded Aluminum Clamps 
For Copper and Aluminum Conductors 


SINGLE BOLT CONNECTION NO COPPER LINERS 
CAPTIVE PARTS EASY INSTALLATION 
EXCELLENT CONDUCTIVITY LONG SERVICE LIFE 
AVAILABLE WITH NO-MELT INHIBITOR 


Extensive tests uphold the design of these Reliable Clamps — 

the use of extruded shapes, the mass anode principle and a single 
hex-head bolt. There is plenty of metal with lots of space between 
conductors. Clamps are tightened with wrench against wrench. 


Picture shows strand contact area in the Reliable 
Distribution Clamp. Tightened to normal torque, every 
one of the six outer conductor strands has adequate 
contact area at sufficient pressure to maintain current 
carrying ability even for overload and fault current 
conditions. Strands were treated so contacts would show. 


Available in three sizes for conductors 6 to 1/0, 
2 to 4/0 and 1/0 to 336.4 


Write for supporting data and sample clamp to suit your conductor. 


COMPANY « FRANKLIN PARK, ILL. 





SPECIALTY OF THE HOUSE 


One power transformer coming up! Moloney has specialized in 
the design and fabrication of dependabie transformers to serve 
all needs of the electric utilities for over GO years ... and has 
established an unsurpassed reputation for quality and performance. 


Today, as power companies plan systems operating at higher 
and higher voltages to efficiently serve their growing demands, 
Moloney offers complete facilities for the design and construction 
of power transformers of any size and Kva rating. And along 
with these most modern facilities which are... Built Big to Bulid 
Big ... Moloney offers a comprehensive background of exper- 
lence and understanding of the power companies operating prob- 
lems. Give your system the dependability you know you can 
expect from Moloney. Make it Moloney... all along the line. 


Moloney Load Tap Changing Transformer 
Rated 125,000 KVA, Three-Phase, Sixty 
Cycle Type FOA High Voltage 138,000 
Grd. Y Low Voltage 13800/13800 
Delta Volts, 


MES?7-25 


MOLONEY ELECTRIC COMPANY 


Manufacturers of Transformers for Utilities, Industry, and Electronic Applications 


FACTORIES AT ST. LOUIS 20, MO. AND TORONTO, ONT., CANADA 





